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tempo 

does  *~ 

again 

THE  WORLD'S  FIRST 
440  MHz  SYNTHESIZED 

HAND  HELD  RADIO 


Tempo  was  the  first  with  a  synthesized 
hand  held  for  amateur  use,  first  with  a 
220  MHz  synthesized  hand  held,  first 
with  a  5  watt  output  synthesized  hand 
held,. .and  once  again  first  in  the  440 
MHz  range  with  the  S-4,  a  fully 
synthesized  hand  held  radio.  Not  only 
does  Tempo  offer  the  broadest  line  of 
synthesized  hand  helds,  but  its 
standards  of  reliability  are 
unsurpassed  ...reliability  proven 
through  millions  of  hours  of  operation. 
No   other    hand    held    has    been    so 


thoroughly  field  tested,  is  so  simple  to 
operate  or  offers  so  much  value.  The 
Tempo  S-4  offers  the  opportunity  to 
get  on  440  MHz  from  where  ever  you 
may  be   With  the  addition  of  a  touch 
tone     pad     and     matching     power 
amplifier     its     versatility     is     also 
unsurpassed 
The  S-4^S349.Q0 
With  12  button  touch  tone  pad. 
With  16  button  touch  tone  pad. 
S-40  matching  40  watt  output 
13,8  VDC  power  amplifier.. .$149.00 


S399.00 
$419-00 


Tempo  S-I 

The  first  and  most  thoroughly  field  tested  hand  held 
synthesized  radio  available  today.  Many  thousands 
are  now  in  use  and  the  letters  of  praise  still  pour  in. 
The  S-1  is  the  most  simple  radio  to  operate  and  is 
built  to  provide  years  of  dependable  service. 
Despite  lis  light  weight  and  small  size  tt  is  built  to 
withstand  rough  handling  and  hard  use  Its  heavy 
duty  battery  pack  allows  more  operating  lime 
between  charges  and  its  new  lower  price  makes  it 
even  more  affordable, 

Tempo  S-5 

Offers  the  same  field  proven  reliability,  features  and 
specifications  as  the  S-1  except  that  the  S-5 
provides  a  big  5  watt  output  (or  1  watt  low  power 
operation)  They  both  have  external  microphone 
capability  and  can  be  operated  with  matching  solid 
state  power  amplifiers  (30  watt  or  80  watt  output). 
Allows  your  hand  held  to  double  as  a  powerful 
mobile  or  base  radio. 

S-30...S89.0O*  S-80...5149.00' 

"For  use  with  S-1  and  S-5 

Tempo  S-2 

With  an  S-2  in  your  car  or  pocket  you  can  use 
220  MHz  repeaters  throughout  the  U.S.  tt 
offers  all  the  advanced  engineering,  premium 
quality  components  and  features  of  the  S-T 
and  S-5.  The  S-2  offers  1000  channels  in  an 
extremely  lightweight  but  rugged  case. 
If  you're  not  on  220  this  is  the  perfect  way  to 
get  started.  With  the  addition  of  the  S-20 
Tempo  solid  state  amplifier  it  becomes  a 
powerful  mobile  or  base  station.  If  you  have  a 
220  MHz  station,  the  S-2  will  add  tremendous  versatility. 
Price.. ,$349.00  (With  touch  tone  pad  installed... $399.00) 
S-20*.,S89.0Q 

a  wjJJ  occupy 


Specifications: 

Frequency  Coverage:  440  to  449-995  MHz 

Channel  Spacing:  25  KHz  minimum 

Power  Requirements:  9.6  VDC 

Current  Drain;  17  ma-standby  400  ma-transmit  (1  amp  high  power) 

Antenna  Impedance:  50  ohms 

Sensitivity:  Setter  than  .5  microvolts  nominal  tor  20  tfb 

Supplied  Accessories:  Rubber  flex  antenna  450  ma  ni-cad  battery 

pack,  charger  and  earphone 
RF  output  Power  Nominal  3  watts  high  or  1  watt  low  power 
Repeater  Offset:  ±  5  MHz 

Optional  Accessories  for  all  models 

12  button  touch  tone  pad  (not  installed):  S39  *  16  button  touch 
tone  pad  (not  installed):  $48  •  Tone  burst  generator    $29  95 
•  CTCSS  sub-audible  tone  control    $29.95  ■  Leather  holster 
S20  •  Cigarette  lighter  plug  mobile  charging  unit:  $6 

TEMPO  VHF  &  UHF  SOLID  STATE  POWER  AMPLIFIERS 

Boost  your  signal.  .  +  give  it  the  range  and  clarity  of  a  high 
powered  base  station.  VHF  (135  to  175  MHz) 


Drive  Power 

Output 

Model  No 

Pr 

2W 

130W 

130A02 

5209 

10W 

130W 

130A10 

S1B9 

30W 

130W 

130A30 

Si  99 

ZW 

BOW 

80A02 

Si  69 

10W 

eow 

80A10 

$149 

30W 

BOW 

80A30 

SI  59 

2W 

SOW 

50A02 

Si29 

2W 

30W 

30A02 

S   89 

UHF  (400  lo  512  MHz)  models,  lower  power  and  FCC  lype  accepted  models 
also  available. 
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MWM9 

2050  S.  Bundy  Dr.  Los  Angeles.  CA  90025     (213)  820-1234 
931  N.  Euclid.  Anaheim.  CA  92801  714  772*9200 

Butler,  Missouri  64730  (816)  679-3127 

TOLL  FREE  OROEA  NUMBER:  1 800 1  421  8631 
For  all  states  except  California 
Cali I  residents  pJease  call  collect  on  our  regular  numbers 

Ptm  laMcr  to  dmm  litlurt  auk*. 
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PRICES,  DELIVERIES 

FIVE  STORE  BUYING  POWER! 

SHIPPING  REGULARLY  TO  COUNTRIES  ON  ALL  CONTINENTS 


FREE  PHONE 

800 

854-6046 

CAUF  CUSTOMERS  PLEASE 
CALX  OR  VISIT  USTED  STORES 


ANAHEIM.  CA  92801 

2620  W  La  Palma, 

(714)  761-3033  (213*  060-2040 

1  mile  east  Knotts  Berry  Farm 

BURLINGAME,  CA  94010 
999  Howard  Ave.,  (415)  342-5757 
5  mites  south  on  101  from  S  F.  Alport 

OAKLAND,  CA  94609 

2811  Telegraph  Ave..  f415j  451-5757 
Hwy  24  Downtown  Left  2?tti  off-ramp 

SAN  DIEGO,  CA  92123 

5375  Kearny  Villa  Road  (714)560-4900 
Hwy  163  &  Clairemonl  Mesa.  Olvd 

VAN  NUYS,  CA  91401 

6265  Sepulveda  Blvd.,  (213)  988-2212* 
San  Diego  Fwy  at  Victory  Brvd. 

OVER-THE-COUNTER 
Mon.  thru  Sat  10AM to  5:30PM 

A£  A  <  ALJJ  A  NCE  -  ALl^A  »  AMECO  *  AUPH€NOL- AURL  *  ASTRQH 
-AVANti*  BENCHER*  BERK  T£K«  BIRD -SAW- CALL  BOOK*  CM 

*  COL  LiNS  *  C  UR  TIS  '  CUSHCR AFT  -  DAlWA.*  DXTON-G  *  DEWTRON 
-DRAKE-DX  ENGINEER tNQ'EIMAC*  HUSTLER*  MVGAflM-fCOW 
•J  W.MILLEFl*KENWOOD*KLM'LAH5EN  +  LUNAH'  METZ-   MFJ 

■  MICRO-LOG  ■    MINI-  PRODUCTS  -   MIRAGE*  MOSLEY  *  NVE 
-  PALOMAR- ROBOT ^ROHN'SHURE- SWAN  *  TEMPO  -TELEX 

•  TELREX-  TEhf  TEC*  TRlSTAO  -VAESU  ■ndmanv™*** 


COLLINS 
KWM-380 


BEAT  THE  PRICE  INCREASE 
while  they  last 

Ask  for  details,  prices, 

FREE  SHIPMENT  (UPS  Brown) 


R.L.DRAKE  COMBO 

TR-7/DR-7  all-band 
transceiver. 


R-7full  coverage 
receiver. 

Ask  for  details,  prices, 

FREE  SHIPMENT  (UPS  Brown) 


MIRAGE  B  1016   2M 

AMPLIFIER 

160  W  OUTPUT 
SSB,  FM,  CW, 

REG,  279.95    $249.95 

Freq.  range:  144-148MHz  *  RF  out;160W  nom. 
(10W  in}  •  RF  power  in  5-15W*  DC  operating 
pwr  13.6VOC  @  20-25A«  Inierrnitient  duty 
cycle  •  Built-in  receiver  pre- amp.  Auto- 
matic internal  or  external  relay  keying. 

FREE  SHIPMENT  (UPS  Brown) 


ignsf/one  cx-ha 


******** 


#tf  *  |    •  Dual  VF0  s  Transmit 
and  receive  on  either 

1  BOW  out,  Solid  state 
no-tune  final 

i  All  amateur  bands, 
1  8-30MHz  plus  new 
future  bands 


Ask  for  details,  prices. 

Unequalled  selectivity  3  cascaded  xtl  filters  •  S  digit 
LED  freq.  readout  •  Bui  It- m  power  supply  •  Full  break- 
in  CW  (vacuum  relays) •  16'-*  W.  7VH.  14  D.  40 lbs 


CUBIC/ 

SWAN 

ASTRO 

103 

New  commercial-grade  transceiver 
provides  full  9-band  coverage. 

Ask  for  details,  prices. 

FREE  SHIPMENT  (UPS  Brown) 


YAESU  RACK 

RACK  MOUNT 
YOUR  FT-7Q7 

STATION 

Rack  neatly  contains: 
FC-707,  FP-707,  FT-707, 
FV-707DM  and  MR-7 

Ask  for  details,  prices, 

FREE  SHIPMENT  (UPS  Brown) 


25W  OUT  FROM  TR-2400 
w  American  Radio  "324" 

TR-2400  plugs  directly  into  compact  as- 
sembly. Linear  amp  features  V~Mos  pwr 
transistor  gives  25W 
RF  across  band  w  1.5 
watts  drive  Built  -in 
ampspkr  boosts  audio 
more  than  2W.  Also  cur- 
rent limited  charger 
for  TR-2400  12VDC  @4A 
Socket  for  ext  PTT  m 

FREE  SHIPMENT  (UPS  Brown) 


ET°  ALPHA 


77DX 


76A 


SPECIAL  PRICES  ON  ALL 
ALPHA    ETO  AMPLIFIERS 


374A 


FREE  SHIPMENT  (our  choice  col*™ff« )  on  Signal/ One  and  Alpha  items. 

KENWOOD 

CALL  FOR  YOUR  SPECIAL 
PRICES  ON  ALL  OF  THESE 
OUTSTANDING  ITEMS 

(and  other  well  known  Kenwood 

ham  products) 

TS-520-SE 


TS-830-S 


TR-2400 


TS-130-S 


Prices,  specs  subject  to  change  without  notice 


FREE  SHIPMENT  (UPS  Brown) 
Call  I.  residents  please  add  sales  tax. 
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INFO 


Manuscripts 

Contributions  In  the  form  of  manu- 
scripts with  drawings  and/or  photo- 
graphs are  walcome  and  wHI  be  con- 
si  dared  for  possible  put)  I  lea  Hon  We 
can  assume  no  responsibility  for  loss 
or  damage  10  any  material  Please 
enclose  a  stamped,  se) f -addressed 
envelope  with  each  submission  Pay- 
ment for  the  use  of  any  unsolicited 
mated al  will  be  made  upon  accep- 
tance. All  contributions  should  be  di- 
rected to  the  73  editorial  offices, 
"How  to  Write  for  73"  guidelines  are 
available  upon  request. 

Editorial  Offices: 

Pfne  Street 

Peterborough  NH  03*58 

PtWfia  603*24-3873,  924-3874 

Advertising  Offices: 

Elm  Street 

Peterborough  NH  03458 

Phone:  803-924-7136 

Circulation  Offices: 

Elm  Street 

Peterborough  N  H  03456 

Phone  603^24-7296 

Subscription  Rates 

In  the  United  States  and  Possessions: 
One  Year  {12  issues)  525,00 
Two  Years  (24  Issues}  $38  00 
Three  Years  (38  issues}  S53  DO 

Elsewhere: 

Canada— 127. 00/1  year  only,  U.S. 
funds.  Foreign  surface  mall—  J35  0ft  1 
year  only.  U.S.  funds.  Foreign  air 
mail— $6ZQQM  year  only.  U.S.  funds, 

To  subscribe, 
renew  or  change 
address: 


Write  io  73  Magazine..  Subscription 
Depan  merit,  PQ  Box  331,  Farmtrvg* 
dale  MY  T1737  For  renewals  and 
changes  of  address,  include  the  act- 
dress  label  from  your  most  recent 
issue  of  73.  For  gift  subscriptions ,  in- 
clude your  name  and  address  as  well 
as  those  of  gift  recipients.  Postmaster 
Send  form  #3579  to  73  Magazine*  Sub- 
scription Services,  P.O.  Box  931,  Farm- 
ingdaie.  NY  11737 

Subscription 

problem  or 

question: 

Write  to  73  Magazine,  Subscription 
Department,  PO  Box  931*  Farm  Ingdaie 
NY  11737  Please  include  an  address 
label. 

73  Magazine  (ISSN  0098-9010}  is  pub- 
lished monthly  by  73.  Inc..  80  Pine 
Street,  Peterborough  NH  03458,  Sec- 
ond class  postage  paid  at  Peleroor* 
ough  NH  0345B  and  at  additional  mail- 
ing offices.  Copyright  (c)  1981  by  73, 
Inc.  All  rights  reserved.  No  part  of  this 
publication  may  be  reprinted  or  other- 
wise reproduced  without  written  per 
mission  from  the  publisher.  Microfilm 
Edition— University  Microfilm.  Ann 
Arbor  Ml  48106, 


NEW! 

$145.00 


This  160-1 90  KHz  transmitter  kit  is  easy  to  build.  The  power  supply  and 
exciter  portions  are  factory  wired  and  tested,  the  Litz  wire  coils  are  wound 
and  complete  instructions  are  supplied  so  you  can  build  it  in  one  evening. 
The  main  unit  with  control  panel  (shown  above)  installs  at  your  operating 
position.  The  active  antenna  matching  network  mounts  at  the  base  of  your 
verttcaJ  antenna.  A  50'  antenna  is  permitted.  Shorter  antennas  can  be  us- 
ed. Transmitter  operates  from  1 1 5-v  AC  One  watt  input  crystaJ  controlled 
(crystal  supplied).  No  license  needed.  Meets  all  FCC  requirements.  Not  for 
use  in  Canada. 

Enter  the  fascinating  world  of  low  frequency  radio.  Order  your  transmitter 
today!  Free  brochure  on  request. 

Complete  your  1750  meter  station  with: 


VLF  CONVERTER 

$79.95 


Converts  the  band  1 0-500  KHz  to  351 0-4000  KHz  so  you  can  hear  it  on 

your  short  wave  receiver  Stable  crystal  control.  Sensitive  IC  mixer  and  RF 
stage.  Covers  the  1750  meter  band,  navigation  radiobeacons,  ship-to- 
shore,  European  low  frequency  broadcast  band.  Free  brochure  on 
request. 

LOOP  ANTENNA 


Amplifier. .  .  .$77.50 
Plug-in  Loops  $59.50 


A  low  noise  receiving  antenna   Connects  to  your  receiver  or  VLF  con> 
verier    Rug-in  bops  cover  10  KHz  to   15  MHz  (VLF  plug  in  covers 
150-550  KHz).  Rotates  360 °f  tifts  ±90°  to  null  out  interference.  Man- 
made  noise  limits  low  frequency  reception  The  loop  antenna  helps!  Free 
brochure  on  request. 


VISA        I 

_^^     - 

[master  charge] 

™              ^*„ 

Order  today  direct  or  from  your  favorite  dealer.  To  order  direct  include 
$3  shipping/handling.  Add  sales  tax  in  Calif.  Order  today! 


Box  455,  Escondido,  CA.  92025  •  Phone:  [714)  747-3343 
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W2  K  S  D/1 

NEVER  SAY  DIE 

editorial  by  Wayne  Green 


DOING  SOMrTHING  ABOUT  IT 

There  is  one  basic  reason  why 
the  ham  market  has  been  soft 
during  the  last  year  and  it  has  lit- 
tle to  do  with  the  job  market* 
stagflation,  or  the  recession. 
The  main  reason  why  hams  have 
not  been  buying  very  much  ham 
gear  lately  is  that  there  have 
been  far  fewer  new  hams . , ,  and 
this  means  fewer  enthusiastic 
newcomers  looking  for  fun. 

If  amateur  radio  was  growing 
at  the  rate  of  11%  as  it  did 
before  the  proposal  of  "incen- 
tive Licensing/'  we  would  be 
welcoming  about  75,000  new 
Novices  a  year.  That  would  rep- 
resent the  11%  growth  plus 
those  needed  to  make  up  for  the 
dropouts  and  silent  keys.  That 
represents  a  buying  market  of 
over  S100M.  Even  when  you 
spread  that  amount  around 
among  about  200  ham  stores, 
that  represents  another  half  mil- 
lion dollars  in  sales  for  each 
store. 

Tufts  Electronics  has  moved 
things  around  in  their  store  and 
set  up  a  classroom  for  teaching 
the  Novice  course.  It  has  been 
so  successful  that  they  are  now 
planning  for  General  and  Ad- 


vanced courses  as  weir  They 
have  been  charging  $35  for  the 
course,  which  runs  for  ten 
weeks,  one  night  a  week.  Judg- 
ing from  the  interest  shown  in 
the  courses,  Tufts  is  now  esti- 
mating that  they  will  be  able  to 
license  about  50  new  hams  a 
month. 

The  money  for  the  courses 
goes  for  some  of  the  instruction 
materials,  some  for  the  instruc- 
tor, and  the  rest  for  advertising 
and  overhead.  Clubs  running 
Novice  courses  have  found  that 
the  more  a  student  has  invested 
in  a  course,  the  more  likely  he  is 
to  complete  it.  That  makes 
sense,  when  you  think  about  it, 
but  the  anti-profit  nuisance  who 
turns  up  now  and  then  wanting 
the  classes  to  be  free  louses  it 
up  for  everyone. 

Perhaps  you  can  talk  this  over 
with  your  local  ham  supplier  and 
get  him  to  set  up  Novice 
courses.  Remind  him  that  each 
Novice  historically  buys  about 
$1,500  in  ham  gear  and  books, 
so  it  is  well  worth  his  while  to 
see  that  we  have  as  many  new- 
comers as  possible.  We  should 
also  do  all  we  can  to  get  our 
clubs  to  have  Novice  classes 


and  try  to  empty  out  the  high 
schools  for  prospects.  Remenv 
ber  that  about  80%  of  these 
teenage  Novices  will  decide  to 
make  electronics  their  career 
. .  .and  they  jusl  might  be  the 
answer  to  the  loss  of  technology 
to  Japan. 

One  more  reminder:  The  73 
series  of  code  tapes  is  the 
world's  fastest  way  to  learn  the 
code.,, and  the  73  theory 
course  is  the  best  one  on  the 
market  because  it  stresses 
learning  the  theory  rather  than 
memorizing  questions  and  an- 
swers. These  are  ideal  teaching 
adjuncts  to  any  Novice  class. 

RADAR  CRUISE  CONTROL 

One  of  the  benefits  of  the  re- 
cent interest  in  police  radar  and 
its  detection  has  been  a  good 
deal  of  research  on  the  use  of 
radar  for  cars.  RCA,  in  particu- 
lar, has  been  working  on  the 
problems  and  has  come  up  with 
a  system  which  would  enable  a 
car  to  automatically  follow  the 
car  ahead,  keeping  pace  with  it. 
This  is  a  small  radar  unit  which 
is  connected  to  the  cruise  con- 
trol of  a  car,  either  allowing  the 
following  of  the  car  ahead  or 


else  maintaining  speed  until  a 
car  is  detected  ahead,  at  which 
time  the  radar  would  disable  the 
cruise  control  automatically. 

Speaking  of  radar,  the  car 
magazines  all  seem  to  be  of  the 
opinion  that  Reagan  will  be 
backing  an  end  to  the  55-mph 
speed  limit,  putting  the  respon- 
sibility for  speed  control  back 
on  the  states.  Many  of  the 
western  states  are  not  at  all  en- 
thusiastic about  the  limit. 

There  seems  to  be  convincing 
proof  that  our  government  agen- 
cies have  been  covering  up  the 
facts  about  the  speed  limit  and 
have  been  supplying  us  with 
highly  distorted  reports  on  the 
supposed  benefits.  Rather  than 
either  saving  lives  or  oil,  the 
speed  limit  may  have  both  in- 
creased traffic  fatalities  and 
saved  hardly  any  oil.  The  major 
benefit  has  been  to  the  makers 
and  dealers  selling  radar  units 
to  the  police . , ,  and  detectors  to 
the  public.  Cozy  arrangement. 

The  other  major  benefactors 
of  the  speed  Limit  have  been  the 
CB  industry  and  the  communi- 
ties which  have  gotten  the  take 
from  the  speeding  tickets . . ,  bil- 
lions of  dollars. 

Some  psychologists  have 
pointed  out  that  one  of  the  re- 
sults of  making  virtually  every* 
one  a  criminal  is  to  alienate  the 
public  from  the  police  and  thus 
encourage  crime. .  .and  reduce 
the  cooperation  needed. 

Perhaps  the  bright  spot  of  alt 
this  will  be  the  developments  we 
can  see  coming  as  a  result  of 
the  radar  research. 

SAROC 

Having  been  unable  to  locate 
anyone  who  attended.  Tm  going 
by  reports  from  third  parties: 
UGH. 

Not  only  were  there  fewer 
than  1,000  in  attendance,  what 
few  there  were  apparently  were 


TECH  WIZARDS 

We  seem  to  be  getting  more  and  more  technical  questions 
whose  answers  require  more  and  more  of  our  time  which  we 
seem  to  have  less  and  less  of.  We  would  like  to  revive  the 
Technical  Aid  Group  concept  which  appeared  here  10  years 
ago. 

Please,  you  wizards  out  there  who  want  to  help  (without 
compensation),  send  us  your  qualifications  (experience, 
degrees,  area  of  expertise,  if  any,  etc.)  and  complete  address. 
Then  when  readers  have  questions  they  can  talk  to  an  expert. 

Don't  take  this  lightly— some  questions  are  difficult  and 
wJJI  require  some  digging,  But  if  you  can  help,  you  might  save 
someone  a  lot  of  grief. 

Write  to  Editorial  Offices,  73  Magazine,  Pine  Street,  Peter- 
borough NH  03458,  attention:  Tech  Wizards. 


TRAVELING  HAMS 

We  believe  that  there  are  many  interesting  stories  related 
to  ham  radio  across  this  wide  world  that  are  begging  to  be 
told.  When  you  do  travel,  keep  that  in  mind,  You  may  be  the 
only  outsider  who  is  a  ham  to  vis  it  a  h  idden  val  ley  somewhere. 
Neither  73  nor  any  other  amateur  radio  publication  has  the 
staff  to  do  this  adequately;  we  are  depending  on  you. 

When  you  have  a  trip  coming  up,  let  us  know.  We  may  have 
heard  about  something  along  your  route  that  may  be  of  in- 
terest  to  us  all.  You  might  even  make  a  few  dollars  to  put 
toward  your  next  trip.  So,  put  a  note  pad  and  pencil  in  your 
camera  case  and  start  thinking  like  a  roving  reporter. 

If  you  are  interested,  send  your  travel  plans  to  Editorial  Of- 
fices, 73  Magazine,  Pine  Street,  Peterborough  NH  03458,  at- 
tention: Traveling  Hams. 
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CONVENIENT  TOP  CONTROLS 

•  UP  DOWN  manual  scan 
Single  or  fast  continuous  5-kHz 
Steps  from  143  900  to  148,495  Mrta 
for  Amateur  and  MARS  or  CAP 
simplex  or  repeater  operation, 

•  10  memories 

Retained  with  baltery  backup  (only 
2.0  iiiAI.  "MO"  memory  may  be 
used  to  shift  the  transmit  frequency 
.my  desired  amnimi  to  operate 
on  repeaters  with  nonstandard  split 
frequencies, 

•  Built-in  autopatch  DTMF  encoder 
All  16  buttons  of  keyboard  provide 
telephone  dual-tone*  while 
transmitting. 

■  Automatic  memory  scan 
Checks  all  10  memon*  channels. 
Programmable  to  kick  automatically 
on  either  BUSY  (signal  present! 
or  OPEN  (no  signall  channels. 

•  Repeater  or  simplex  operation 

■mvenient  mode  switch  shifts 
transmit  frequency  +600  kHz  or 
600  kHz  or  lo  the  frequency  stored 
in  ~M0W  memory 
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•  Reverse  operation 
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•  BNC  antenna  connector 
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•  LCD  "arrow"  indicators 
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•  High-impact  case  and  zinc  die- 
cast  frame 
E  ly  n  _ 

Otlflti 

•  External  PTT  microphone  and 
earphone  connectors 

Easily  accessible  on  right  side  of 
n  elver. 

•  Compact  and  lightweight 
<  mjIv  2-13/16  inch  le.  7-9/16 
ini          highland  I          niches  deep. 
Weighs  only  I .62  pounds  (including 
a  tile  una.  battel            i  hand  strap). 

Standard  accessories  included: 

•  Flexible  rubberized  antenna  with 
B?        onnector 

•  Heavy  duty  1450-mAh)  NiCd 
battery  pack 

•  Externa  I  standby  (PTTl  plug 

•  t:\icnuil-microphtme  plu 

•  AC  charger    •  Hand  strap 

•  Earphon< 

More  information  on  the  TR-2400  is 
available  from  all  authorized  dealers  of 
Trio  Ke n wood  Communis -ai tons,  Inc.. 
1111  West  Walnut  SI  reel,  (ompton, 
California  90220, 
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KENWOOD 

_     ,  .  . ,  *  tactsetter  in  amateur  radio 

Optional  a c c e ssoncs: 

•  ST-1  base  stand  (shown)  which 
provides  L 5-hour  quick  190%)  charge. 

pin  connector  for  dynamic  microphone. 
and  SO-239  antenna  connector. 

*  BC-5  DC  quirk  (90%)  charger  tl.5  to  2.0  hours! 

*  SMC-24  speaker,  microphone 

•  LH-1  deluxe  leather  case  [top-grain  cowhide! 

*  PB-24  extra  battery  pack  with 
charger  adapter 

•  BH-1  belt  hook 

Specifications  and  prices  are  sitbfwt  to  change  without  notice  or  obligation. 
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siphoned  off  by  a  competing 
event  put  on  by  the  local  ham 
club,  which  has  not  been  silent 
in  its  bitter  feelings  about  the 
SAROC  ham  f  est  >  •  *&f)  event  put 
on  mostly  by  one  chap  for  prof- 
it.  ♦  .and  supported  almost  sole- 
ly by  Ham  Radio  magazine. 

The  show  did  get  a  great  re* 
view  in  HR's  Half  Right  Reports, 
thus  preserving  their  record  for 
objectivity.  Wilt  there  be  another 
debacle  next  year?  It  seems 
unlikely, 

VEGAS 

Though  l  didn't  go  to  the 
SAROC  mess  this  year,  I  did 
have  to  get  out  to  Vegas  for  the 
Winter  Consumer  Electronics 
Show  (CES)  a  couple  of  days 
later.  The  weather  was  perfect 
and  the  town  was  crowded  with 
about  60,000  attending  the  CES. 
With  the  casinos  vying  with 
each  other  to  provide  low-cost 
eats,  you  can  do  very  well  in  the 
town  on  about  $6  per  day.  Even 


the  local  people  come  to  the 
strip  to  get  in  on  the  $1.49  break- 
fast buffets. 

Other  than  that,  most  of  the 
things  in  Vegas  are  so  tacky  that 
I  really  dislike  the  place.  The 
casinos  are  packed  most  of  the 
day  and  night  with  people  pull- 
ing the  levers  of  the  slots.  Are 
they  having  fun?  I  watched  sev- 
eral hundred  of  them  and  I  saw 
not  one  smile,  Even  when  the 
jackpot  would  eventually  dump 
on  them  they  accepted  It  sto- 
ically and  went  back  to  seeing 
how  fast  they  could  get  the 
coins  back  into  the  machine. 

At  the  airport,  while  I  was 
waiting  for  my  plane,  I  watched 
a  shabbily-dressed  couple  get 
$100  in  dollars  and  start  feeding 
them  into  a  slot  machine.  By  the 
time  Pd  finished  my  ice  cream, 
the  $100  was  gone.  I  never  saw 
one  sign  that  either  of  them  was 
enjoying  the  experience.  They 
just  stood  there  silently,  as 
though   hypnotized,   sliding   in 


the  dollars,  three  at  a  time. 

it  is  not  really  difficult  to  win 
In  Vegas... at  least  until  they 
get  to  know  you .  , .  but  you  have 
to  know  what  you  are  doing  and 
spend  some  time  learning  how. 
Vvb  written  about  this  in  one  of 
my  other  magazines  in  more  de- 
tail, Obviously,  before  you 
tackle  the  professionals,  you 
want  to  have  your  system  not 
only  perfected,  but  very  well 
practiced.  This  Is  where  the 
computer  comes  in  .  .affording 
you  practice  without  having  to 
pay  for  it.  It  is  far  better  to  learn 
for  free  and  take  youf  lumps 
than  to  try  to  get  your  gambling 
education  at  $2  a  throw. 

Quite  a  number  of  people 
have  come  up  to  me  at  shows 
and  tried  to  argue  that  you  can't 
really  win  at  gambling  in  Vegas. 
When  I  pry  Into  their  knowledge 
of  the  subject.  I  find  that  they 
know  virtually  nothing  about  it 

Continued  on  page  720 


Well ...  I  Can  Dream,  Can't  I? 


by  Bandel  Linn  K4PP 


"Your  Va-Watt  QRP  rig  Is  putting  in  a  bone-crushing  signal  here  in  cen- 
tral India. . ." 
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ICOM  presents  o  multifunction  multimode  bose 
station  transceiver  for  use  either  as  port  erf  an  OSCAR 
sat  elite  fink  on  mode  B  or  J,  or  for  use  with  your 
favorite  440MHz  FM  repeater,  the  IC451 A  incor- 
porates features  customers  ask  for  most: 

□  3  Memories  with  Memory  Scan. 

□  Programmable  Band  Scon. 

.  _   Squelch  on  55 B!  Silent  Receive  when  no 
signal  is  present. 


Variable  Repeater  Split. 
Imagine  progiamrning  2  of  your  favorite  SSB 
QSO  frequencies  os  well  as  the  OSCAR  6  mode  J 

downlink  beacon  into  memory,  and  silently  scanning 
these  frequencies  while  working  other  bands  in  your 
shack. 

The  IC45 1 A  may  be  ordered  from  your 
authorized  ICOM  Dealer  in  either  400-439.9999MHz 
or  440-449. 9999MHz  models. 
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HF/VHF/UNF  AMATEUR  AND  MARINE  COMMUNICATION  EQUIPMENT 


ICOM 


2112  116th  NE,  Dellevue,  WA  98004 
0031  Towerwood  Drive,  Dallas.  TX  75204 

Al  stated  &pedfcaxk>ru  ore  approximate  end  object  to  chonoe  without  notice  or  obligation,  AP  ICOM  radios  sigrkficondy  eweed  FCC  regulations  limiting  spumous  #mtask>rrt. 


I 

*                                                                       * 

i 

* 

■* 

A 

J 

• 

• 

^L 

b  ^ 

UhilU 

rjf l*u>  i 

^■»      °°  i 

'C-107 


r 


*32^ 


T 


com 


-A0? 


l    co 


i 


4 


> 


A  fresh  idea! 

Our  new  crop  of  tone  equipment  is  the  freshest  thing  growing 
in  the  encoder/decoder  field  today.  All  tones  are  instantly 
programmable  by  setting  a  dip  switch;  no  counter  is  required. 
Frequency  accuracy  is  an  astonishing  ±A  Hz  over  all  temper- 
ature extremes.  Multiple  tone  frequency  operation  is  a  snap 
since  the  dip  switch  may  be  remoted.  Our  SS-32  encode  only 
model  is  programmed  for  all  32  CTCSS  tones  or  all  test  tones, 
touch-tones  and  burst* tones. 
And,  of  course,  there's  no 

need  to  mention  our  |y  TS-32 

1  day  delivery  and 
1  year  warranty. 


TS-32  Encoder-Decoder 

•Size:  l,25"x2.0"x  ,40M 

*  High-pass  tone  filler  included  that  may  be  muted 

*  Meets  all  new  RS-220-A  specifications 

•  Available  in  all  32  EIA  standard  CTCSS  tones 

SS-32  Encoder 

•Size;  $*x  L3*x.40" 

•  Available  with  either  Group  A  or  Group  B  tones 

Frequencies  Available: 


Group  A 


67.0  XZ 

71.9  XA 

74.4  WA 
77.0  XB 
79.7  SP 

82.5  YZ 

85.4  YA 

88.5  YB 


91,5  ZZ 
94,8  ZA 
97.4  ZB 
100.0  1Z 
103.5  1A 
!07,2  IB 
110.9  2Z 
114.8  2A 


118,8  2B 
123,0  3Z 
127,3  3A 
131.8  3B 
136,5  4Z 

141.3  4A 
146.2  4B 

151.4  5Z 


156.7  5A 
162.2  5B 
167.9  6Z 

173.8  6A 

179.9  6B 
186.2  7Z 
1 92  J  7  A 
203,5   Ml 


Frequency  accuracy,  ±  .  1  Hz  maximum  -  40°C  to  +  85 °C 
Frequencies  to  250  Hz  available  on  special  order 
Continuous  tone 


Group  B 


TEST-TONES: 

600 

1000 

1500 

2175 
2805 


TOUCH-TONES: 

697  1209 

770  1336 

852  1477 

941  1633 


BURST-TONES: 
1600  1850  2150  2400 
1650  1900  2200  2450 
1700  1950  2250  2500 
1750  2000  2300  2550 
1800    2100    2350 


•  Frequency  accuracy,  ±  1  Hz  maximum  —  40°C  to  +  85°C 

•  Tone  length  approximately  300ms.  May  be  lengthened* 
shortened  or  eliminated  by  changing  value  of  resistor 

Wired  and  tested:  TS~32  $59.95,  SS  32  $29.95 


W  COMMUNICATIONS  SPECIALISTS 


426  West  Taft  Avenue,  Orange,  California  92667 
(800)854-0547/  California:  (714)998-3021 
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Bill  Gosney  W&7BFK 
Micro-SOt  Inc. 
2665  North  Busby  Road 
Oak  Harbor  WA  98277 

1  wish  to  thank  the  many  read- 
ers who  have  supported  the  73 
Awards  Program  and  this 
Awards  column  over  the  past 
year  and  a  half.  I've  received  let- 
ters from  all  over  the  world  sup- 
porting both  projects. 

In  answer  to  the  many  letters 
received  recently,  the  73  Awards 
Program  is  quite  extensive.  As 
you  read  through  the  September 
and  October,  1980t  editions  of 
73,  you  see  featured  nearly 
twenty  individual  awards  being 
made  available  to  licensed  ama- 
teurs. We  would  like  to  cater  to 
your  many  ideas  for  adding  a 
few  more  awards  to  the  pro- 
gram, but  we  have  to  limit  our 
portfolio  so  that  it  is  man- 
ageable by  the  staff.  As  we  all 
know,  73  Magazine  is  only  one 
function  of  the  Peterborough 
crew  I 

Please,  don't  let  my  comment 
discourage  you.  You  people 
have  a  lot  of  super  ideas  for  dif- 
ferent awards.  Personally,  I 
would  recommend  that  you  ini- 
tiate and  fund  your  award  con* 
cept  locally.  What  a  great  way 
for  a  radio  club,  for  example,  to 
gain  international  recognition! 
Take  the  Whidbey  island  DX 
Club . . .  with  the  founding  of  the 
International  island  DX  Award. 
we  have  seen  applications  made 
from  even  the  rarest  of  countries 


and  stations.  We've  seen  the 
popularity  of  the  club  and  its  DX 
Award  grow  significantly  over 
the  past  three  years  to  where 
now  it  is  the  center  of  attraction. 

A  radio  club  award  can  mean 
a  way  of  strengthening  the 
club's  treasury.  Those  projects 
which  previously  were  restricted 
due  to  finances  now  can  be- 
come reality.  The  easiest  part  of 
it  all,  once  you  have  your  award 
program  organized  and  can 
send  your  rules  to  me  to  publish 
in  this  column,  is  just  standing 
by.  +  .within  a  month  you'll 
begin  seeing  letters  of  ap- 
plication pouring  in. 

The  most  important  comment 
I  can  offer  about  a  newly  found- 
ed award  is  that  it  has  to  be 
something  different  to  be  in  de- 
mand. So,  give  your  award  idea 
some  thought.  Plan  your 
requirements  with  the  thought 
in  mind  that  your  award  is  not 
for  everyone.  Make  the  rules 
somewhat  difficult,  yet  not  too 
restrictive.  Don't  make  the 
award  so  simple  that  you  prac- 
tically give  it  away.  If  an 
operator  doesn't  have  to  work 
towards  a  goal,  the  certificate 
on  the  wall  won't  be  of  any  value 
to  him  or  those  who  see  it  on 
display. 

Finally,  I  would  like  to  see 
clubs  getting  involved  with 
award  programs  on  a  larger 
scale.  The  majority  of  award 
sponsors  seem  to  be  major  mag- 
azine publishers  and  national 
radio   societies.   Somewhere 


along  the  line,  most  of  the  clubs 
lost  their  confidence  and  only  a 
few  have  taken  the  initiative  to 
design  an  award  and  offer  a 
challenge  to  award  seekers  of 
the  world* 

Perhaps  now  clubs  will  recog* 
nize  the  significance  award  pro- 
grams have  to  an  active  group. 
Why  not  form  a  committee  and 
consider  such  an  endeavor  this 
week? 

CQ  AWARD 

The  CO  Radio  Club  of  Torring- 
ton  offers  a  certificate  for  con- 
tact with  Its  club  members.  This 
Is  open  to  any  amateur  station 
on  any  band,  any  mode,  at  any 
time. 

To  Qualify,  amateurs  within 
Connecticut  must  make  15  con- 
tacts with  members;  other  state- 
side amateurs  need  to  contact 
only  10  member  stations;  DX 
stations  must  establish  5  mem- 
ber contacts. 

There  are  no  charges  for  this 
award;  however,  donations  to 
offset  postage  would  be  appre- 
ciated. Send  your  list  of  con- 
tacts to:  Robert  J.  O'Neil 
W1FHPr  Awards  Manager,  Hard 
Hill  Road,  Bethlehem  CT  06751. 

THE  HEX  AWARD 

Paul  Hilton  N3BCZ  recently 
wrote  and  provided  me  with  de- 
tails of  an  award  being  spon- 
sored by  the  Lancaster  Radio 
Transmitting  Society,  Inc.  The 
award  is  a  beautiful  hand-col- 
ored certificate,  authenticated 
by  the  officers  of  the  Lancaster 
organization. 

To  qualify,  applicants  must 
make  contact  with  at  least  thir- 
teen Lancaster  County  radio  op- 
erators. There  are  no  mode  re- 
strictions, but  contacts  via  re- 
peater are  not  valid, 

To  apply  for  the  award,  send 
your  QSL  confirmations  to  the 
club  trustee.  Be  sure  to  enclose 
sufficient  postage  for  the  safe 
return  of  your  cards.  In  his  letter, 
Paul  failed  to  mention  If  there 
was  an  award  fee.  It  Is  assumed 
there  is  not.  You  may  forward 
your  application  to:  Robert  Wen* 
ger,  402  S.  State  Street,  Ephrata 
PA  17522. 

If  you  are  an  active  county 
hunter,  which  a  heck  of  a  lot  of 
our  readers  are,  you  might  take 
a  hard  look  at  four  very  challeng- 
ing awards  being  offered  by  Ray 
Teeter  N2RT* 

THE  UNITED  STATES  OF 
AMERICA  COUNTY  AWARD 

The    USA   County   Award   is 


available  to  applicants  who  can 
meet  the  requirements  of  any  of 
the  12  award  categories. 

There  is  a  category  for  each 
call  district,  and  an  applicant 
must  work  the  required  number 
of  counties  in  that  district  to 
qualify. 

1st  call  district— 67  counties 
2nd  call  district— 63  counties 
3rd  call  district— 94  counties 
4th  call  district— 749  counties 
5th  call  district— 584  counties 
6th  call  district— 53  counties 
7th  call  district— 257  counties 
8th  call  district— 226  counties 
9th  cait  district— 266  counties 
10th  call  district— 681  counties 
Alaskan  call  district — 4  coun- 
ties (judicial  districts) 
Hawaiian  call  district— 5  coun- 
ties 

When  applying,  you  must 
state  which  call  district  you  are 
applying  for.  Claiming  all  call 
districts  requires  12  applica- 
tions, and  the  recipient  also  will 
receive  a  nice  trophy. 

For  each  Call  Area  Award, 
there  are  three  award  classes. 
Class  A— all  counties  in  the  call 
area  worked;  Class  B — Vi  of  the 
counties  worked  in  the  call  area; 
and  Class  C—Yj  of  the  counties 
worked  in  the  call  area. 

To  apply  for  the  USA  County 
Award,  prepare  a  list  of  claimed 
contacts  in  order  by  county 
within  each  call  area.  Be  sure  to 
list  the  usual  logbook  informa- 
tion, including  the  county  and 
state  of  the  contact.  Do  not  send 
QSL  cards!  Have  your  list  veri- 
fied by  at  least  two  amateurs  or 
a  local  radio  club  secretary. 
While  there  are  no  mode  or  band 
restrictions  for  this  award,  you 
may  request  endorsements  and 
receive  recognition  at  no  addi- 
tional charge  if  a  request  for 
such  is  made  at  the  time  of  ap- 
plication. 

For  each  Call  Area  Award  be- 
ing applied  for,  enclose  an 
award  fee  of  $1*00  and  forward 
to:  Ray  Teeter  N2RT,  RD  2, 
Canaan  Heights,  Locke  NY 
13092. 

CHN  MOBILE  ACHIEVEMENT 
AWARD 

Also  made  available  by  Ray 
Teeter,  the  CHN  Mobile  Achieve- 
ment Award  Is  offered  in  three 
award  categories. 

To  qualify,  applicants  must 
either  (1}  work  mobiles  in  all  the 
counties  of  any  one  state,  (2) 
work  the  same  mobile  in  all 
counties  of  any  one  state,  or  {3) 

Continued  on  page  44 
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FULL  BANDWIDTH  FIREWORKS, 


144- 148  MHz 


KLM'S  DUAL-DRIVEN  ELEMENTS  DO  IT  AGAIN:  '   "     *  TV  mw9m  *fc 

SUPER-GAIN  ACROSS  THE  WHOLE  BAND  for  FM,  SSB,  DX,  TROPO,  EME,  etc. 

•  No       tuning        or 
matching 
1KW  balun  supplied 

•  Less    weight    and 
wlndload 

>   Strong  1 1/2"  boom/ 
0  no  truss  needed 

VSWR  CURVE 


5  dBd 


1.2:1 


MHz 


WZ.  M  's  144- 148-  13L  B 

ORLDS  ONLY  WHOLE  BAND/ALL  MODE  SUPER-GAIN  ANTENNA 
I  \  \  \       ^KLMP.  O.  Box  816,  Morgan  Hill.  CA  95037 


PEOPLE  WHO  KNOW  QUALITY 

AND  NEED  RELIABILITY 
Demand  FOX-TANGO  Filters 


INTERNATIONAL 


FOX  TANGO  CLUB 


nlMi  |    <m  j 


WANT  TO  KNO  W  WHY? 

Send  for  descriptive  brochure  and  information 

FOX-TANGO  OWNERS:  JOIN  FOX-TANGO  CLUB 


$8.00  U.S.  &  CANADA— $15.00  OVERSEAS 

Dealer  Inquiries  Wekomed 


Full  FT  Catalog  $1.00  Kcfundahk- 


INttRNAHOftlAL 


01  'AfttGOCLUS 


FOX-TANGO  CORPORATION 

Box  15944S,  West  Palm  Beach,  Florida  33406 


v*  Reader  Service— see  page  82 
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CONTESTS 


Wat1st  X1.5;  10-30  Watts,  x2; 
3-10  Watts,  x4;  1-3  Watts,  x6; 
less  than  1  Watt  input,  x  10* 

Final    score   is   total   QSO 

points  times  total  number  of 
states-provinces-countries  per 
band  times  the  power  multiplier 


Robert  Baker  WB2GFE 
15  Windsor  Dr 
Atco  NJ  08004 

QHP  ARC!  ANNUAL  QSO  PARTY 

2000  GMT  April  18  to 
0200  GMT  April  20 

The  contest  Js  open  to  all 
amateurs  and  all  are  eligible  for 
the  awards,  Stations  may  be 
worked  once  per  band  for  QSO 
and  multiplier  credits. 

EXCHANGE: 

Members— RST,  state-prov- 
ince-country, and  QRP  number, 

Non*Members— RST,  state- 
province-country,  power  input, 

SCORING: 

Each  member  QSO  counts  3 
points*  Non-member  QSOs  are  2 
points,  and  stations  other  than 
W/VE  count  4  points  each.  Multi- 
pliers are  as  follows:  More  than 
100  Watts   input,    x1;   30-100 


FREQUENCIES: 

Novice— 3710t  7110,  21110, 
28110. 

SSB— 1810,    3985,    7285, 

14285.  21385,  28885.  50386. 

CW— 1810,  3560.  7040T 14060, 
21060,  28060,  50360. 

Try  SSB  on  even  hours,  and 
don't  forget  Novice  frequencies, 

AWARDS: 

Certificates  to  the  highest 
scoring  station  in  each  state, 
province,  or  country  with  two  or 
more  entries.  Other  awards  will 
be  given  depending  on  activity. 
One  certificate  to  highest  scor- 
ing Novice/Technican  overall. 
One  certificate  for  the  station 
showing  three  skip  contacts  us- 
ing the  lowest  power. 

LOGS  AND  ENTRIES: 

Send  full  log  data,  including 
full  name,  address,  and  bands 
used,  equipment,  antennas,  and 
power  used.  Entrants  desiring 
results  sheet  and  scores,  please 


CALENDAR 


Apr 

4*5 

Apr 

8-9 

Apr 

1M2 

Apr 

15  16 

Apr 

18-19 

Apr 

18-20 

Apr 

25-26 

May 

2-3 

May 

9-10 

May 

10 

May  16  18 

May 

23-24 

Jun 

6-7 

Aug 

8-9 

Aug 

15-16 

Sep 

12-13 

Sep 

12-13 

Sep 

12  14 

Sep 

26 

Nov 

8 

Nov 

14-15 

Dec 

2631 

ARRL  Open  CD  Party  — Phone 
DX/YL  to  NA/YL  Contest— CW 
ARRL  Open  CD  Party— CW 
DX/YL  to  NAJYL  Contest-Phone 
YL  ISSB  QSO  Party— Phone 
QRP  QSO  Party 
Helvetia  Contest 
County  Hunters  SSB  Contest 
Rocky  Mountain  Division  QSO  Party 
DARC  Corona  10-Meter  RTTY 
Michigan  QSO  Party 
Europe  and  Africa  Giant  RTTY  Flash 
VK/ZL/Oceanla  RTTY  DX  Contest 
European  DX  Contest— CW 
SARTG  Worldwide  RTTY  Contest 
European  DX  Contest — Phone 
G-QRP-Club  CW  Activity  Weekend 
Washington  State  QSO  Party 
DARC  Corona  10-Meter  RTTY 
DARC  Corona  10-Meter  RTTY 
European  DX  Contest— RTTY 
G-QRP  Club  Winter  Sports 


enclose  a  business-sized  enve- 
lope with  sufficient  return  post- 
age. Logs  must  be  received  by 
May  20th  to  qualify.  Send  all 
logs  and  data  to:  QRP  A  RCI  Con- 
test  Chairman,  William  W, 
Dlckerson  WA2JOC,  352  Cramp- 
ton  Drive,  Monroe  Ml  48161. 

YL  ISSB  QSO  PARTY -PHONE 

0001  GMT  April  18  to 
2359  GMT  April  19 

Two  six-hour  rest  periods  are 
required.  Operating  categories 
include:  single  operator,  DX/WK 
teams,  and  YUOM  teams.  All 
bands  will  be  used,  and  the 
same  station  may  be  contacted 
on  different  bands  for  contact 
points  but  not  as  country  multi- 
pliers. Two  meters  may  be  used, 
but  contacts  must  be  direct  and 
not  through  repeaters. 

EXCHANGE: 

Name,  RSt  SSBer  number, 
country,  state,  and  partner's 
call.  If  no  partner,  leave  blank.  If 
non-member,  send  "No  Num- 
ber." 

FREQUENCIES: 

3925,  7290,  14332f  21373, 
28673.  Listen  for  DX  on  3765  and 
7090.  Listen  for  VK  on  3690  on 
75-meter  phone,  as  their  top  fre- 
quency is  3700,  It  is  requested 
that  stations  spread  out  to 
relieve  congestion  on  14332. 
Use  frequencies  from  14280  to 
14345.  Remember  the  nets  on 
14313  and  14336.  Also  DX  sta- 
tions use  141 60  to  141 90  for  con- 
tacts among  themselves, 

SCORING: 


RESULTS 


1980  MICHIGAN  QSO  PARTY 

Michigan 

WSPSO  9B600 

K6RO  67,235 

WA8VNZ  66,470 

W8YY  52,445 

K6AQM  50,660 

WASMAM  50,150 

WA6QAF  42,944 

NSADW/B  41,820 

WB8AYW  40,865 

WB6ZJL  37,520 
Out-of-State 

VE3DAP  17,784 

K3NB  14,620 

W1AOE  «v244 

WA98ZW  7.440 

NIBNW  6,640 

W3PYZ  5,740 

W7ULC  5,565 

WD6SBR  5,066 

K9CWf2  4,536 

N3AHA  2,936 


Score  five  points  for  each 
member  contacted  on  any  conti- 
nent. Non-member  contacts 
count  one  point.  Only  member 
station  contacts  count  for  multi- 
pliers. Multipliers  are  each 
state,  country,  and  province. 
Also,  each  team  contacted,  but 

Continued  on  page  117 


RESULTS 


1980  HELVETIA  CONTEST 


Europe 


CT4MS 

1.764 

DK62G 

16,704 

EA7AIG 

13.%5 

F9KP 

16,972 

G3ESF 

10,455 

GD4GWQ 

945 

HA6KDA 

17,940 

HA7SO 

7267 

IN3NJB 

5,924 

ISflQDV 

1,296 

LA2GN 

4,069 

L22KK2 

13,650 

OE10SA/3 

2ZS35 

OH9NV 

15.147 

0H3PB 

13.572 

OK3KFF 

9.207 

OK1AVD 

6.316 

ON7YD 

10,666 

OZ1BLQ 

1,260 

PA3AFF 

720 

SM4CGM 

2,223 

SPflAftY 

1*938 

SP1KRU 

1,660 

UMPNZ 

39,700 

UA2EC 

792 

UK5IBM 

22.660 

UK2WAF 

21.504 

UOSOWC 

4,617 

UP2BAW 

35,767 

U02MF 

1,699 

RU2RCU 

7,200 

Y02BEO 

3,306 

YU2CRM 

6,660 

YU3AM 

5,520 

Y43ZN/A 

9.360 

DX  Stations 

EA9GT 

3.612 

JA1ADN 

11,664 

JT1AN 

105 

QA4ZP 

396 

OD5LX 

924 

PY4KL 

741 

UA9CAL 

22,320 

UD6CN 

2,160 

UJ8JA5 

576 

UL70F 

1.680 

UMflMBA 

540 

VE2WA 

2492 

V13HNO 

351 

VE4MF 

960 

VE5JQ 

624 

VOIAW 

11,172 

VK3AEW 

2.592 

KA1EP 

8.694 

M2UN 

15.675 

W3AHK 

10,701 

W40EL 

20532 

W5£W 

867 

W6UA 

9.120 

W7ULC 

4,660 

W90A 

10.062 

AE9X 

270 

WtLHS 

106 

HB9BAI/4X 

20,352 

9G1KL 

2.304 
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Switch  it... 

tune  it... 

load  it... 
measure  it... 
send  it... with 

Heathkit 

amateur 


»p«+»t     tua 


■ 


**T  TuMEa 


Low  SWK  and  maximum 
radiation  are  yours  with  the 
SA-2040  2  kW  Antenna  Tuner. 


V 


No  matter  what  you  are  doing  to 
your  signal,  Heath  has  the  amateur 
gear  to  help  you  do  it  better... .and  to 
save  you  money,  too.  Heath  is  your  one- 
stop  headquarters  for  accessories,  antennas  and 
complete,  build-it-yourself  rigs.  And  they're  all 
backed  by  the  more  than  200  hams  at  Heath. 

The  new  Heathkit  Catalog  describes  one  of 
the  most  complete  selections  of  ham  gear  any- 
where. You  11  also  find  the  latest  in  home  com- 
puters, fine  stereo  components,  color  TVs, 
precision  test  instruments  and  innovative  elec- 
tronics for  your  home.. .all  in  easy-to-build, 
money-saving  kits. 

It's  one  catalog  you  don't  want  to  be  without 
Write  for  your  free  copy  today  or  pick  one  up 
at  your  nearest  Heathkit  Electronic  Center. 


Measure  power  and  SWR  with 
the  HM  2141  Dual  Meter  VHF 
Wattmeter  you  buBd  yourself. 


The  easy-to-butld 

Cantenna™  Dummy  Load 

reduces  QRM  during 

tune-up. 


#^303 


SEND  FOR  FREE  CATALOG 

Write  to  Heath  Company,  Dept,  01 1  -764 
Benton  Harbor.  Ml  49022.  In  Canada,  wnie 
Heath  Co.,  1480  Dundas  Highway  East, 
MissrssaugaN  Ontario  L4X  2R7 

VISIT  YOUR  HEATHKIT  STORE 

in  the  U.S.  and  Canada,  visit  your  nearby 
Heathkit  Electronic  Center  where  Heathkit 
Products  are  displayed,  sold  and  serviced. 
See  the  white  pages  of  your  phone  book  In 
the  US, Heathkit  E^tronic Centers  are 
units  of  ventechnotogy  Electronics  Corporation. 


Heathkit 


*|  E  _A.  t 

"Es iSTOfl 


-.  V 


Send  smooth, 

easy-to-read  CW 

with  the  Heathkit  HD-14I0 

Electronic  Code  Keyen 


Switching  antennas 

is  easy  with  the  low-priced 

SA-1480  Remote  Coax  Switch 


AM -4 10 


Only 

TEN-TEC 

Offers  A 

Money  Back 

Guarantee. 


See  your  nearest 
participating  dealer 

for  details 
on  this  new 

no-risk 
trial  offer. 
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TEN-TEC  PARTICIPATING  DEALERS 


Alabama 

Alabama  Treasure  Hunter 
Hunts  vilie 

California 

Ham  Radio  Outlet 
Anaheim 

Ham  Radio  Outlet 
Burlingame 

Ham  Radio  Outlet 
Oakland 

Ham  Radio  Outlet 
San  Diego 

Ham  Radio  Outlet 
Van  Nuys 

Colorado 

CW  Electronics 
Denver 

Connecticut 

Hatry  Electronics 
Hartford 

Delaware 

Delaware  Amateur  Supply 
New  Castle 

Amateur  &  Advance 
Communications 

Wilmington 

Florida 

Mike's  Electronics 
Fort  Lauderdale 

Hialeah  Communications 
Hialeah 

Amateur  Electronic  Supply 
Orlando 

Idaho 

Custom  Electronics 
Boise 

Ross  Distributing  Co. 
Preston 

Illinois 

Organs  &  Electronics 
Lockport 

Indiana 

Lakeland  Electronic  Supply 
Angola 

The  Ham  Shack 
Evansville 

Electrocom  Industries 

South  Bend 

Iowa 

Hi  Inc. 
Council  Bluffs 

Massachusetts 

Tufts  Radio  Electronics 
Med  ford 


jgan 
Omar  Electronics 

Durand 

Radio  Parts,  Inc. 
Grand  Rapids 

Missouri 

Henry  Radio 
Butler 

Ham  Radio  Center.  Inc. 
St  Louis 

Mid-Corn  Electronics 
St.  Louis 

Nebraska 

Omaha  Amateur  Center 
Omaha 


Nevada 

Amateur  Electronic  Supply 
Las  Vegas 

New  Jersey 

Radios  Unlimited 
Somerset 

New  Mexico 

Pecos  Valley 
Amateur  Radio 
R  os  well 

New  York 

Grand  Central  Radio 
New  York 

Ham  Radio  World 
Oriskany 

North  Carolina 

Bino  Communications 
Greensboro 

Ohio 

Ken-Mar  Industries 
North  Canton 

Universal  Amateur  Radio 
Reynolds  burg 

Amateur  Electronic  Supply 
Wickliffe 

Oklahoma 

Radio  Incorporated 
Tulsa 

Oregon 

Eugene  Radio  Supply 
Eugene 

Pennsylvania 

Supelco  Inc 
Bellefonte 

South  HiUs  Electronics 
Pittsburgh 

Cart  Electronics 
Telford 

Ham  Buerger  Inc. 
Willow  Grove 

South  Carolina 
GXS.M.O.  Communications 
Rock  Hill 

South  Dakota 

Burgharat  Amateur  Center 
Watertown 

Tennessee 
ARSON 
Madison 

German  town  Amateur 

Supply 
Memphis 

J-Tron 
Springfield 

Texas 

Texas  Tower 
Piano 

Virginia 

Tuned  Circuit 
Harrisonburg 

Radio  Communications  Co 
Roanoke 

Washington 

Amateur  Radio  Supply 

Seattle 

C-CGMM 

Seattle 

Wisconsin 

Amateur  Electronic  Supply 
Milwaukee 


FCC 


TYPE-ACCEPTANCE 
REQUIREMENTS  EXTENDED 
FOR  EXTERNAL 
RADIO  FREQUENCY 
POWER  AMPLIFIERS 
(DOCKET  NO.  21117) 

The  Commission  has  decided 
to  extend  for  an  indefinite  peri- 
od its  type*acceptance  require- 
ments for  external  radio  fre- 
quency power  amplifiers  of  the 
kind  used  to  amplify  Citizens 
Band  radio  transmissions  ille- 
gally. 

The  Commission  Instructed 
its  staff  to  d raft  an  order  extend- 
ing the  type-acceptance  and  re- 
lated technical  requirements  in- 
definitely, The  requirements 
were  adopted  in  1978,  effective 
for  three  years,  to  cope  with  the 
problem  created  by  the  large 
number  of  amplifiers  being  mar- 
keted and  promoted  for  use  in 
and  around  the  CB  frequencies. 
External  amplifiers  of  the  sort 
used  to  amplify  CB  signals  ille- 
gally can  cause  serious  interfer- 
ence to  TV  and  radio  reception. 

Type  acceptance,  in  this 
case,  requires  submission  of  a 
sample  of  the  model  amplifier  to 
the  FCC  for  approval,  along  with 
technical  data,  before  it  is  man- 
ufactured and  placed  on  the 
market.  The  number  of  proto- 


type units  that  can  be  manufac- 
tured in  preparation  for  submis- 
sion for  type  acceptance  is  lim- 
ited to  10. 

The  requirements  apply  to  all 
amplifiers  and  amplifier  kits  ca- 
pable of  operation  below  144 
MHz.  They  cover  most  ampli* 
tiers  used  In  the  Amateur  Radio 
Service. 

The  Commission  said  numer- 
ous manufacturers  and  distribu- 
tors of  amplifiers  designed  fori!- 
legal  operation  have  ceased 
manufacture  and  marketing 
since  the  requirements  were 
adopted,  though  some  are  con- 
tinuing. 

The  effectiveness  of  the  type- 
acceptance  requirements  in 
halting  promotion  of  amplifiers 
for  Illegal  applications  indicates 
that  they  should  be  continued,  it 
said,  Notice  of  the  continuation 
was  given  in  the  order  that  origi- 
nally implemented  the  type-ac- 
ceptance requirement. 

Action  by  the  Commission, 
December  18,  1980,  by  Second 
Report  and  Order  (FCC  80-750). 
Commissioners  Ferris  (Chair- 
man), Lee,  Washburn,  Fogarty, 
and  Brown. 


CORRECTIONS 


In  the  January,  1981,  Review 
section,  the  first  two  TS-820 
mod  kits  (front  end  and  bal- 
anced mixer)  were  incorrectly 
sourced  to  S*F  Amateur  Radio 
Services.  These  mods  are.  in 
fact,  produced  by  W6TOG,  and 
are  available  through  authorized 
distributors  (S-F  is  not  one).  AH 
mail-order  inquiries  should  be 
directed  to  the  address  given 
below,  Both  the  QRO  kit  and  the 
Magtcom  board  are  available 
still  from  S-F  at  the  address 
given  at  the  end  of  the  review. 

Jerome  H.  Ginsberg  W6TOG 

TM  Limited 

6108  Hazelhurst  Place,  Suite  9 

North  Hollywood  CA  91606 


In  klA  Programmers  Pot- 
pourri" (September,  1980,  p,  95), 
Program  11(a),  please  insert 
F  =  0  at  line  0225. 

Peter  Stark  K20AW 
Mt.  Kisco  NY 


In  my  January,  1981,  article 

"Cheap  and  Simple/'  p.  51.  an 
error  can  be  found  in  the  Parts 
List.  Capacitors  C1  and  C2 
should  be  switched.  While  this 
error  exists  in  the  Parts  List,  the 
text  of  the  article  is  correct,  C1 
is  10  uF,  25  V,  and  C2  is  13,000 
uF,  25  v. 

Vem  A.  Weiss  WA9VLK 
Kankakee  IL 
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[     LEAKY  UNES 


Dave  Mann  K2AGZ 
3  Daniel  Lane 
Kinnefon  NJ  07405 

Most  of  us  thought  that  the 
world  had  learned  its  lesson 
about  appeasement  when  Ne- 
ville Chamberlain  and  Edouard 
Daladier  engineered  the  Munich 
Pact,  thus  preparing  the  way  for 
Adolf  Hitler's  rapacious  appetite 
for  territorial  aggrandizement, 
We  thought  that  appeasement 
had  been  thoroughly  discredited 
as  a  bankrupt  tactic,  unworthy 
strategically  and  unworkable 
from  a  practical  sense. 

It  appears  that  we  have  not 
learned  that  historical  lesson, 
and  we  may  be  compelled  to  re- 
Jearn  ft. 

We  show  overweening  lenien- 
cy toward  parasites  and  crimi- 
nals; we  extend  the  hand  of 
friendship  (generally  prompted 
by  either  economic  or  political 
expediency)  toward  foreign  na- 
tions which  despise  us;  we 
lower  academic  standards  so 
that  unqualified  boobs  can  oc- 
cupy space  in  our  universities, 
and.  closer  to  home,  we  grant 
concessions  to  the  undeserving 
in  amateur  radio, 

Two  things  happen  when  you 
appease.  You  sharpen  the  recip- 
ients appetite  for  more,  and  you 
make  it  unnecessary  for  him  to 
appreciate  what  he  has,  for  he 
comes  to  the  swift  conclusion 
that  he  deserved  to  get  it  all  the 
time.  Giving  something  for 
nothing  is  a  certain  prelude  to 
disaster. 

Through  the  years,  we  have 
witnessed  a  gradual  frittering- 
away  of  quality  in  favor  of  quan- 
tity, and  nowhere  is  this  more 
clearly  evident  than  In  ham 
radio,  The  Implementation  of 
the  "mail  order"  license  was  a 
costly  mistake.  Likewise,  the  re- 
institution  of  Incentive  Licens- 
ing was  a  kick  in  the  teeth,  not 
only  to  the  Amateur  Service,  but 
to  every  ham  holding  a  General 


class  ticket,  for  it  arbitrarily 
deprived  him  of  privileges  once 
fairly  earned  and  rightfully  en- 
joyed. At  the  same  time,  it  fell  far 
short  of  the  intended  mark, 
which  was  to  encourage  upgrad- 
ing on  a  wide  scale, 

The  sad  fact  is  that  only  a 
small  proportion  pursued  the 
golden  goal  of  Extra  class,  They 
went  as  far  as  Advanced  simply 
because  their  sole  interest  In 
upgrading  was  to  continue  oper- 
ating on  accustomed  frequen- 
cies. I  have  asked  literally 
thousands  of  hams  why  they 
upgraded,  and  most  had  not 
done  it  in  order  to  improve  skills 
or  knowledge  but  merely  In 
order  to  be  able  to  work  DX  or 
avoid  the  congestion  in  the 
crowded  General  portions.  Cer- 
tainly the  piddling  few  kllohertz 
of  sequestered  space  in  the  CW 
portions  and  in  15-  and  75-meter 
phone  bands  did  not  strike  any- 
one as  all  that  attractive,  at 
least  not  when  measured 
against  the  difficulty  of  learning 
Extra  class  theory  and  increas- 
ing the  CW  speed  up  to  twenty 
words  per  minute. 

I  cannot  speak  for  all  ama- 
teurs, of  course,  but  as  a  DXer  of 
long  standing,  I  can  state  with 
conviction  that  to  those  who 
share  that  interest  with  me, 
there  is  little  point  in  acquiring 
the  Extra;  it  is  meaningless  In 
real  terms, 

Newington,  ever-obsessed 
with  the  idea  of  recruiting  more 
and  more  members,  has  sold 
itself  a  delusion:  that  there  is  an 
unlimited  poo!  of  potential  ama- 
teurs out  there,  and  that  any  and 
all  of  them  should  be  recruited 
through  any  means,  even  code- 
free  licensing.  Perhaps  amateur 
radio  has  gained  several  good 
people  who  were  at  first  unquali- 
fied, but  it  is  even  more  likely 
that  there  is  a  huge  army  of  lids 
who  could  never  be  anything  but 
a  detriment,  no  matter  what  was 
done  for  them. 

All  that  separates  the  deserv- 
ing from  the  undeserving  is  the 
FCC  examination.  And  for  the 
ARRL  to  keep  granting  credence 
to  the  idea  of  an  "entry  level" 
code-free  license  (a  cryptic  term 
which  means  a  giveaway)  is  an 
absolute  abomination,  a  breach 
of  faith  with  every  League 
member.  The  major  contributing 


factor  toward  the  mess  on  27 
MHz  is  that  anyone  can  apply 
and  get  a  license  without  lifting 
a  finger  to  prove  that  he  is  quali- 
fied. The  regulations  may  call 
for  the  CBer  to  possess  a  copy 
of  the  appropriate  rules,  but  he 
is  not  required  to  read  them  or  to 
be  familiar  with  their  provisions. 
He  does  not  have  to  know  any- 
thing, nor  does  he  have  to 
demonstrate  his  willingness  to 
learn  anything.  All  he  needs  to 
do  is  to  buy  a  piece  of  equip- 
ment, hook  it  up  to  an  antenna, 
plug  it  into  the  wall  socket,  and 
begin  yammering  into  a  micro- 
phone, 

And  now  the  powers  that  be 
are  again  proposing  that  the 
door  be  opened  to  more  unquali- 
fied "space  cadets,"  so  that 
they  can  bring  their  ignorance 
into  the  Amateur  Service,  Pursu- 
ant to  a  request  by  FCC  Chair- 
man Ferris,  and  with  the  support 
of  three  "high  level"  officials  on 
the  Commission  Staff,  a  Notice 
of  Proposed  Rulemaking  is  be- 
ing drafted  which  is  intended  to 
implement  a  waiver  of  the  code 
for  amateur  licenses. 

That  this  ostensibly  is  armed 
at  bringing  in  those  who  are  in- 
volved in  computer  science  is 
altogether  beside  the  point.  Of 
course  there  is  an  important  fu- 
ture in  amateur  radio  for  all 
sorts  of  applications  of  the  new 
digital  techniques,  An  editorial 
in  QST  for  June,  1980,  men- 
tioned several  areas;  station 
control,  contest  logging,  satel- 
lite applications,  repeater 
"bookkeeping/1  orbital  predic- 
tions, azimuth-elevation  tables, 
signal  processing,  automatic  er- 
ror correction,  antenna  design 
computations,  direction-finding 
techniques,  and  message  han- 
dling. But,  as  I  say,  all  this  is 
beside  the  point.  The  fact  is  that 
the  doorway  to  ham  radio  has 
never  been  closed.  Anyone  with 
a  desire  to  become  an  amateur 
can  acquire  the  necessary 
knowledge  and  skill.  The  only 
thing  that  ever  stood  in  the  way 
was  an  applicant's  laziness  and 
inertia. 

But  the  FCC  operates  on  the 
present-day  assumption  that 


high  standards  are  set  up  as  a 
deliberate  bar  to  the  entry  of  the 
broadest  possible  number,  that 
difficult  criteria  are  evidences  of 
some  desire  to  exclude,  and  are 
therefore  undemocratic.  And,  in- 
stead of  opposing  this  with  ail 
the  strength  at  its  command,  we 
see  our  ARRL  expressing  uncer- 
tainty with  respect  to  amateurs" 
feelings  in  the  matter.  I  will 
wager  anything  that  with  the 
possible  exception  of  a  few  iso- 
lated bubble-headed  Utopian 
idealists,  the  huge  majority  ot 
U.S.  amateurs  firmly  oppose  the 
granting  of  any  code-free 
license. 

Some  Insist  that  because 
some,  even  most,  have  no  use 
forCW,  it  ought  to  be  abolished 
as  a  prerequisite.  I  say,  bull- 
feathers  I  It  may  not  be  in  gen- 
eral use  by  the  majority;  I  won't 
argue  the  point.  But  to  me,  its 
chief  purpose  is  to  test  the  will- 
ingness of  applicants  to  earn 
the  license. 

There  are  some  individuals 
who  can't  qualify  for  driving  and 
flying  licenses.  They  are  incapa- 
ble of  sufficient  coordination,  or 
their  minds  can't  grasp  the  writ- 
ten material.  But  you  don't  see 
anyone  proposing  an  "entry 
license"  for  them.  You  donl  see 
bar  associations  endorsing  an 
"entry  level"  so  that  incompe- 
tents can  practice  law,  nor  do 
you  see  a  State  Medical  Board 
asking  for  changes  that  would 
permit  the  non-qualified  to  ac- 
quire "entry  level"  licenses  to 
practice  obstetrics  or  neuro- 
surgery' 

Yet,  this  is  precisely  what  pro- 
ponents of  such  schemes  are 
really  driving  at.  Do  you  serious- 
ly believe  that  they  do  so 
because  they  are  sincerely  inter- 
ested in  the  growth  and  future  of 
amateur  radio?  Or  is  it  somehow 
tenuously  connected  to  a  bo- 
nanza \n  the  sales  of  equipment 
to  new  licensees?  Not  that  I  ob- 
ject to  that;  It  is  important  to  our 
free  enterprise  system.  But,  at 
the  same  time,  nothing  prevents 
anyone  from  buying  the  License 
Manual  in  order  to  qualify  for  a 

Continued  on  page  120 


NO-CODE  LICENSE? 

Here's  your  chance  to  speak  up!  Send  us  a  postcard  with 
your  Yes  or  No  answer  to  this  question: 

Should  there  be  any  form  of  no-code  license  in  the  Amateur 
Service? 

Mail  your  reply  to  Editorial  Offices,  73  Magazine,  Pine 
Street,  Peterborough  NH  03458. 
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RTTY  LOOP 


Marc  t.  Leavey,  M,D>  WA3AJR 
4006  Win  tee  Road 
Randaiistown  MD  21133 


April  may  be  the  month  for 
fools,  but  the  biggest  foot  of  ait 
around  here  would  be  me  if  i  ig- 
nored your  letters  and  ques- 
tions. So  this  month  lei's  turn  to 
the  matlbag. 

Some  time  back,  I  mentioned 
that  Dave  Lundquist  WA2UWK 
was  in  need  of  information  for 
the  Lenkurt  25-A  demodulator 
that  he  had  acquired.  Indica- 
tions are  that  Dave  got  all  the  in- 
formation that  he  asked  for,  and 
more.  With  the  help  of  Sheldon 
Dattch  WA4M22  and  Rich  Streh* 
low  KAQCSG,  and  who  knows 
how  many  others,  both  Dave 
and  I  now  have  a  bit  more  infor- 
mation on  the  Lenkurt 

This  unit  was  (is?)  in  use  by 
various  wire  services  to  dis- 
tribute signals  on  slow-speed 
teleprinter  channels.  It  is  config- 
ured to  allow  tone  pairs  from 
around  300  Hz  to  7  kHz,  center 
frequency,  to  be  used.  Thus,  sev- 
eral different  signals  could 
share  the  same  line,  using  dif- 
ferent audio  tone  frequencies, 
with  the  differentiation  made  by 
the  receive  filter  in  the  Lenkurt 
unit.  Hopefully,  Dave  will  be  able 
to  adapt  the  thing  to  amateur 
RTTY.  Good  luck,  Dave  I 

There  seems  to  be  quite  a  bit 
of  interest  in  connecting  various 
teleprinters  to  low-level  TTL  cir- 
cuits, A1C  Randy  L  Bray,  sta* 
tioned  at  Bergstrom  AFBP  Tex- 
as, writes  that  he  tried  to  drive  a 
compact  Model  28-KSR  Tele- 
type* from  a  demodulator  yield- 
ing a  TTWevel  output.  A  slight 
lack  of  drive  there,  no?  Well,  be- 
ing the  industrious  serviceman 
that  he  is,  Randy  went  on  to  de- 
vise the  circuit  shown  in  Fig.  t. 
This  uses  a  matched   pair  of 
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4N25  optoisolators  to  convert 
the  TTL  level  to  a  plus-minus  six- 
volt  swing,  suitable  for  driving 
the  polar  input  of  his  printer.  To 
take  care  of  occasional  upside- 
down  stations,  he  uses  one  sec- 
tion of  a  7404  TTL  hex  inverter, 
which  may  be  switched  in  to  up- 
side-up  the  upside-down  rene- 
gade. Looks  like  a  nice  piece  of 
work,  Randy. 

Along  the  lines  of  interfacing, 
Reginald  Theriault,  from  Rlmou- 
ski,  Quebec,  is  currently  using  a 
Model  2&ASR  Teletype  and  a 
HAL  ST-5  demodulator  on  60- 
wpm,  5-level  RTTY.  He  has  re- 
cently come  by  a  video  terminal 
and  wonders  how  to  use  it  on 
RTTY.  Reg,  the  terminal  you  de- 
scribe is  set  up,  as  are  most  ter- 
minals, to  use  the  eight-bit 
ASCII  code,  described  In  RTTY 
Loop  a  few  months  back.  As  a 
serial  RS  232  output  Is  available, 
the  physical  connection  of  the 
terminal  to  a  demodulator  such 
as  the  ST-5  should  not  be  too 
hard.  However,  you  will  be  run- 
ning ASCII,  not  Baudot/Murray 
code.  Although  this  is  legal  in 
the  United  States,  I  am  not  sure 
about  Canada's  viewpoint.  Fur- 
ther, most  RTTYers  are  still  us- 
ing Murray/Baudot  (try  to  keep 
things  fair!).  There  are  two  main 
ways  to  convert  to  five-level 
code,  if  you  want  to:  a  stand- 
alone hardware  conversion  or  a 
computer. 

The  hardware  conversion 
would  use  a  UART  to  input  the 
serial  data  and  convert  it  to  par- 
allel a  ROM  and  associated 
chips  to  look  up  and  change 
code  groups,  and  another  UART 
to  output  the  transformed  code, 
perhaps  at  a  different  speed. 
This  method  is  cheap,  it  works, 
and  several  schemes  have  been 
published  in  73  through  the 
years. 
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Fig.1.  TTLtfrpolar  conversion. 


A  computer  may  be  pro- 
grammed to  do  the  same  con- 
version, from  one  code  to  anoth- 
er and  back  again,  and  will  do  it 
just  as  well  as  a  simple  board,  at 
many  times  the  cost.  But  what 
you  gain  is  some  intelligence  in 
the  conversion.  The  computer 
can  provide  features  such  as 
message  buffers,  automatic 
identifiers,  and  other  bells  and 
whistles  which  make  operating 
a  real  pleasure.  Now,  I  don't 
think  I  would  run  out  and  buy  a 
computer  just  to  run  RTTY,  but 
once  you  have  one  you  won't  be- 
lieve  how  many  new  uses  you 
can  find. 

This  leads  us  to  another  ques- 
tion: which  computer?  Well, 
from  the  RTTY  point  of  view,  I 
really  don't  think  that  matters 
much.  My  biases  run  toward  the 
6600  family,  but  that  is  because  I 
have  one  and  have  written  quite 
a  bit  of  software  for  it  The 
TRS-80,  by  Radio  Shack,  is  clear- 
ly one  of  the  most  popular  mi- 
crocomputers on  the  market, 
spawning  accessory  suppliers 
and  even  whole  magazines  (have 
you  tried  80  Microcomputing 
yet?).  A  typical  question  comes 
from  John,  T.  Gubemard  K2LSX, 
of  Bergenf  ield,  New  Jersey,  who 
writes  that  he  has  a  TRS-80  and 
is  looking  for  ways  to  get  on  the 
air  with  it. 

Guess  what  else  the  mail 
brought?  One  of  our  73  advertis- 
ers, Vic  Frump  K8EXJ,  passes 
along  information  about  his  Bit- 
Byter  RTTY  system  for  the 
TRS-80.  This  system  is  designed 
for  either  a  Level  I  or  Level  II 
computer  and  has  quite  a  list  of 
features,  including  split-screen 
operation,  with  received  infor- 
mation scrolled  in  the  bottom 
two-thirds  of  the  screen  and  the 
transmit  buffer  in  the  top  third, 
automatic  RTTY  and  CW  identi- 
fication, single-key  CQ,  RY,  or 
QBF,  and  60-  or  100-wpm  opera- 
tion. The  unit  keys  the  loop,  so 
interfacing  to  most  systems 
should  be  straightforward.  Inter- 
ested? Drop  Vic  a  line  at  UHF 
Sales  &  Service  Co.,  Route  1. 
Box  52A,  Evans  VW  25241,  Be 
sure  to  mention  RTTY  Loop 
when  you  write,  OK? 

Pictures  on  RTTY  is  always  a 
good  topic,  but,  unfortunately, 
one  which  has  caused  quitea  bit 
of  concern  in  these  pages  In 
months  past.  As  t  write  this  (in 
January),  there  still  is  no  word 
on  the  ongoing  saga  of  Tele- 
printer ArtT  Ltd.  There  are  pic- 
tures out  there,  however,  and 
you  don't  have  to  pay  for  them! 


Russ  Lawson  K1MOU  drops  me 
a  note  that  several  active  hams 
have  reams  of  pictures  they  will 
gladly  send  to  anyone,  over  the 
air.  Ken  WA4MNT,  in  St,  James 
City,  Florida,  says  that  he  has 
quite  a  few,  and  W.  E.  Symons 
K4IH  passes  along  a  similar  list 
as  long  as  your  arm. 

Most  letters  I  get  are  ques- 
tions or  requests  for  this  and 
that  bit  of  information,  I  would 
like  to  acknowledge  one  this 
month  that  was  just  a  nice  note, 
I  can  remember  back  a  few 
years,  when  I  was  an  intern,  how 
tight  my  time  was  and  how  pre- 
cious every  spare  moment  be- 
came. This  schedule  only  gets 
worse  the  further  into  the  sys- 
tem you  go,  through  residency 
and  Fellowship.  That  is  why  this 
note,  from  Joseph  R.  Salvatore, 
M.D..  now  a  Fellow  at  Roger  Wil- 
liams General  Hospital  in  Provi- 
dence, Rhode  Island,  means  so 
much.  Joe  was  one  of  my  interns 
a  few  years  ago,  and  I  lost  track 
of  him  when  he  left  the  area  to 
further  his  education.  I  don't 
know  what  his  callsign  is  now, 
but  I  am  sure  that  he  does  not 
have  much  time  to  operate. 
Thanks  for  reading  the  maga- 
zine, Joe,  and  best  of  luck. 

Our  sister  publication,  Kilo- 
baud Microcomputing,  has  been 
giving  quite  a  bit  of  space  to 
communicating  over  telephone 
lines.  These  Computer  Bulletin 
Board  Systems  (CBBS)  now  form 
a  viable  means  of  getting  infor- 
mation across  the  country  with- 
out worrying  about  propagation 
conditions.  Users  of  6800  sys- 
tems might  be  interested  in  an 
article  in  the  February,  1981.  is- 
sue which  details  the  method  I 
use  to  hook  up  to  the  CBBS  lo- 
cally. By  the  way,  if  you  want  to 
leave  me  a  message,  you  might 
try  the  Baltimore  Micro-Mail  Ser- 
vice, at  (301)-655-0393,  calling 
only  between  the  hours  of  10  am 
and  10  pm,  eastern  time,  or  the 
Prodigy  system,  at  {301)-337- 
6825,  available  24  hours  a  day. 
Both  of  these  systems  are  ring- 
back,  CP/M-based  computers. 
To  access,  call  the  number,  let 
the  phone  ring  once,  then  hang 
up  and  dial  again.  The  computer 
will  answer  when  you  calf  back 
in. 

Going  to  look  at  another  piece 
of  equipment  next  month.  What 
is  it?  You  may  not  think  you 
need  it,  but  once  you've  bought 
one  you  wouldn't  be  without 
it.  Curious?  Don't  miss  next 
month's  RTTY  Loop! 
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NEW  FROM 

ELECTRONIC  MAILBOX  FOR  RTTY 


MSO3100 
Message  Storage 
Option  for 
DS  31 00  $595.00 
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The  DS31 00  Super  Terminal  is  now  even 
more  versatile  with  the  addition  of  the  new 
MSO-3100. 

The  Message  Storage  Option  [MSO)  adds 
mass  storage  to  the  DS31 00  so  that  relatively 
long  messages  may  now  be  stored  and  replayed 
at  will.  For  example,  the  MSO-3100  will  provide 
more  than  32.000  characters  of  additional 
storage— approximately  450  lines  for  messages. 
Messages  are  stored  in  variable  length  files 
with  user-assigned  file  names  and  pass-words 
tortile  protection  if  desired. 
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ENDFILE 

EXIT 

FILEHELP 

HELP 

KY10N 

KYVOFF 


•  KY20N 
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•  READF 
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DS3100ASR 

51995.00 


The  MSO  feature  may  be  accessed  from 
either  the  DS31 00  keyboard  or  by  other 
users  through  the  WRU  feature  of  the  ASR 
terminal.  Thus,  messages  can  be  written, 
played,  and  relayed  with  either  remote  or 
local  control  . 

Automatic  TX/RX  relay  control  CW  ID,  and 
user  help  messages  make  the  "electronic 
mailbox  easy  for  all  to  usa  This  factory 
installed  option  may  also  be  used  for  brag- 
tape  and  net  bulletin  preparation  and  storage 

Write  or  call  us  for  more  details. 


When  our  customers  talk  ...we  listen. 


HAL  COMMUNICATIONS  CORP. 

Urbana,  Illinois  61801  Box  365  217  367-7373 


For  our  European  customers,  contact:  Richteri  Co.  D  3000  Hannover  1  •  Transradio  SA.  6816  Bissone/ 

Lugano  •  Radio  Shack.  Ltd. .  London  NW6  3AY    *,yts 


SCR  WOO  VHF—SGR4000UHF 


1l  tyou  7&&Ht  a  *?a$tta&tit  ^efieatei  *%  JLink 


Sateen  -  &a  'Witk  t&e  Tiwe&t 

t^a  0Witd  Spec  &&mm  I 


I 


'j*^~ 


2  Mtr.  | . 

220  MHz  I 

450  MHz  ' 

•  30W  Output, 
low  Noise/Wide  Oyn 
Range  Front  End  for  Excel- 
lent Sensitivity  &  IM  Rejec- 
tion. 
Sensitivity:  0\3uV  Typ, 

•  12  Pole  IF  Fitter,  &  8  Pole  . 
Front  End  Filter,  I 

•  Full  Metering,  Lighted 
Status  Indicators/Control 
Push-buttons,  Btry.  Power 
Input,  AG  Pwr.  Supply,  CW 
IDer,  etc+1  etc. 

SCR  1000 

&  SCR4000 

ARE  FCC  TYPE 

ACCEPTED 

for  Commercial 

Services 

Available  just  the  way  you  want 
various  repeater  functions;  P 
Dupiexers,  Cabinets.  Antennas, 
Reps.  Gel  yo^  n  A.S.A.P, 


Made  In  U.S.A. 


If  you 

VHF/UHF  Link  System  (with  or  w/o  Auto- 
patch),  you'll  find  thai  you  can't  find  better 
quality,  more  reliable  equipment,  with  all 
of  the  features  and  options  you  want  at 
anywhere  near  our  prices— if  you  can  find 
it  at  all! 

For  many  years  now,  we  have  specialized 
specifically  in  the  field  of  VHF/UHF  Re- 
peaters, Unk$,  Transceivers  and  all  of  the 
accessories  to  make  up  a  complete  sys- 
tem. We  now  have  hundreds  of  repeater 
and  link  systems  operating  successfully 
all  over  the  world! 

'fhen  you  buy  Spec  Comm  gear,  you  get 
>ie  benefit  of  all  of  these  years  of  experi- 
ence—you get  the  test!  And,  years  from 
now,  you'll  still  be  glad  you  went  with 
Spec  Comm! 


0  or  70  WATTS 
on  2  Mtrs.! 


IRefeetLtet  now 


ecvai 


ne  Control  of 
1US— the  finest 


180  Day  Warranty 
Call  or  write  today  and  get  the  details* 


SPECTRUM 

Export  Orders  -  Contact  our  international  Dept. 


1055  W.  Germantown  Pk.f  Dept.  S4 


COMMERCIAL  MOBILE  & 


$&  BASE  TRANSCEIVERS 

136-174  MHz 


'pe&fa'uj 


220*240  HwNM  (  @*m*ittctat  £tfi*tt  Hmd  4«*/«1  ) 


Very  at  Tractive  woodgram  housmq 


1 6  channels 

1 0.35  uV  Bcvt 

8  Pote  Crystal  &  4  Pole  Ceramic 

IFFlifS. 

i  Beautiful  Audio— RX  +  TX. 
|  Provision  for  CTCSS. 
Very  Reasonable  Price1 

PCL250  40  Wt 
Mobile  Unit 

•"Super  Rugged"  Housing 

Solid  Vi"  Thk.  Aircraft  Aluminum* 

0  FCC  TYPE  ACCEPTED 


•  Built  <n  AC  Po*er  Supply 

•  From  Pane"  Status  indicator  L«g/ " 
TAG  PWtt".  Transmit."  "RX  BUSY") 

•  Optional  Rcvt   Scanning  Function  Available 

PARTS  21,  81,  90  <i 


PCL300  40  Wt. 

Base  Station 


SPEC  COMM  REPEATER  BOARDS  &  SUB-ASSEMBLIES 


SCB450 
BOARD 


These  are  ProressronaJ  "Commercial  Grade"  Unifs— Designed  tor  Eitreme  Envtronments  f  -  30  to  +■  60a  CJ 

All  equipment  assembled  &  tested.  For  2M.  220  MHz  &  New  450  MHz? 


SCR  100  VHF  Receiver  Board 

Wide  aynamic  range'  Reduces  overload    de 

sense    and  IM 

Sens  0.3  yVnZdB  SI  NAD  tyjK 

Set    flcB  %    r  65  kh;     MOdB    i    =  MKHz  cfl 

Pole  Crystal  Fitr  > 

S  Meier  Output 

Enc.  audio  quality  f   Fast   squelch!   wffl.0005% 

Cry sld  I 

SCR100  Receiver  Assembly 

SCR100  mounted  in  shielded  housing 
Same  as  used  on  SCRiGOO 
Completely  asmptd  w'F  T  caps  S0239  conn 
AF  GAIN  POT  etc 

SCR450  UHF  Receiver   Bd.  or  Assy. 

Similar  toSCRiOQe«cept  with  t?PoietFFitf  4  8 

Resonator  Front  End  Fitr 1  .Jf+N'W- 

Discriminator  &  Deviation  Mtr.  Outputs  y  j-V*J 

Totally  Waw  Advanced  Design*  mV 


FL-6 


FL-6  Rcvr,  FrontEnd  Preselector 

•  6  Hi  Q  Resonators  with  Lo- Noise  Transistor  Amp  (2M  or 
200MHz). 

•  Provides  tremendous  rejection  of  "  out-of  band    signals 
wfout  the  usual  loss!  Can  often  be  used  instead  of  targe 
expensive  cavity  titters 

•  Extremely  helpful  at  sites  with  many  nearby  VHF  transmit 
era  to    filter  out""  these  out-of  band  signals 

CTC100  Rptr.  COR  Timer /Control  Bd, 

•  Complete   solid   state   control   lor   mtr.   COR,   "Hang" 
Tlmerp  'Time-Out"  Timer,  TX  Shutdown/Reset,  etc, 

•  Includes  Inputs  &  Outputs  for  panel  controls  &  lamps 


Repeater  Tone  &  Control  Bda—  For  SCR  1000/4000 

&  CTC10WID  250  only 

TRA-1    Courteiy  To**  BWPW*"  Board 

•  Puts  out  a  tone  Deep  apx.  1  sec.  after  RX  stg 
drops— thus  alto-wing  time  tot  breakers 

•  Resets  T.O,  Timer  after    beep 

TMfM  "Kerchunker  Killer'*  or  "Time  Out  Warning 
Tone"  Bd. 

•  For  One  ol  above  2  funcilons 

•  'Kerc hunker  Killer"  provides  adj.  delay  {0-10  fVUtf 
sec  }  lor  intttat  rptr.  access  Auto  Reset  at  end  of  'Jj.^jp 
OSO. 

•  T.O.  Warning  Tone  provides  alerting     wart 
lone"  apu   10  sec  before  "timeout" 


•J 


0- 


SCT410  XMTR,  ASSY 


SCT110  VHF  Xmtr/Exeiter  Board 

•  7  or  10  WIS  Output    100 '  i  Duf*  C , 

•  Irrfinite  VSWfl  proO* 

•  True  FM  for  e*c  auti'O  duality 

•  New  Design  —  specifically  roi  continuous  rptr 
service 

•  Very  low  rn    white  noise 

•  Spurious  -  70  dB   Harrnonics    -GOdB 

•  With  000^'  k  jciai 

•  BA  10  30  Wt.  Amp  board  &  Heat  Sink.  3  B*C  L  p 

Filter  &  rel  pwr  sensor 

SCT110  Transmitter  Assembly 

•  SCTtiQ  mounted  m  srt*eided  housing 

•  Same  as  used  on  SCR* 000 

•  Completely  essmbJd  w/F  T  caps.  S0239  conn 

•  7„  *D  or  30  Wt   unit 

SCT410  UHF  Transmitter  Bd.  or  Assy. 

•  Similar  to  SCT110    B-IQvVts 

•  Avail,  wt  or  w/o  OS  18  Super  High  Stability  Cry  till 
OscJOvon 

•  BA  40  30W  mio  UHF  Amp  fid  &  Heat  Sink 


SCAP  Autopatch  Board 

•  Provides  all  basic  autopatch  Functions 

•  3  Digii  Access,  t  Auss  OnfOH  'unction  Audio 
AGC.  Built  >n  Tinners,  etc 

•  on  inhibit  fed  also  available 

•  Write/can  tar  details  and  a  data  sheet 

RPCM  Board 

•  Used  wiSCAP  board  to  provide    Reverse  Patch 
and  Land  Line  Control  o»  Repeater 

•  includes  J  and  t*ne   answering    circuitry 


PSM-1  Repeater  Power  Supply  Mod  Kit 

•  For  SCR  1000  or  SCR-4000 

•  Replaces  Darlington  Pass  Tr  —  tor  improved 
rmttsbtltty 

•  Includes  new  overvoJtage  "Crowbar"    shut- 
down circuit. 

•  Complete  kit,  w/assemblad  PC  beard.  $19.50 
+  &2.50  SH 

ID250  CW  ID  &  Audio  Mixer  Board 

•  Adjustable  10  tone,  speed,  ievei.  timing  cycle 

•  4  Input  AF  Mner  &  Local  Mic  amp 

•  COR  input  &  xmtr  hold  circuits 

•  CMOS  logic.  PROM  memory— 250  bilS/Channai 

•  Up  to  4  different  ID  channels' 

•  Many  other  features  Factory  Prorjrammed 


TTC100  Touchtone 
Control  Board 


3 digit  ON,  3  digit  OFF  control  of  a  single  repeater  func- 
tion Or  <optionat}  2  functions  {2  digits  ON/OF  F  eachi 
Can  be  used  to  pull  m  a  relay  trigger  regie  etc 
Tvpicatly  used  lor  P-ptr    ON^OFF    NOLO  Pwr 
PL  ON  OFF   Patch  Inhibit  Reset  etc 
Stable  anti  laismg  design  5s  Limit  on  access 
For  Acw  I  FunctTontsj— Add  a    Pantaf  TIC  Board 


COMMUNICATIONS   CORP. 


Send  tor 
Data  Sheets! 


*^68 


Norristown,  PA  19401    •    (215)6311710 


LETTERS 


L 


AMATEUR  RADIO  DAY 


About  40  amateurs  live  in  this 
northwest  area  of  Arkansas, 
around  Rogers.  We  have  se- 
cured through  the  Official  Cen- 
tennial Commission,  Saturday, 
May  9,  to  be  set  aside  as  Ama- 
teur Radio  Day,  as  part  of  the 
events  during  the  summer. 
Please  help  us  celebrate  that 
day  by  working  one  of  the  Offi- 
cial Centennial  Amateur  Radio 
Stations,  The  K5BP  call  letters 
will  be  used  on  about  7,283  kHz 
LSB  or  21f363  kHz  USB  from 
1400  UTC  to  2200  UTC.  Send 
confirming  QSL  card  with  a  #10 
SASE  to  K5BP,  DepL  1881 1  Gen- 
eral Delivery,  Rogers  AR  72756 
to  receive  an  Official  Centennial 
Certificate. 

Glenn  E  Webster  W5VIX 

Rogers  AR 


DE  PY2AA 


Wet  from  LABRE— Liga  de 
Amadores  Brasileiros  de  Radio 
Emissao — are  glad  to  announce 
that  there  has  been  set  up  a  bea- 
con, here  in  Sao  Paulo— SP— on 
the  six-meter  bandT  for  propaga- 
tion research  purposes. 

The  beacon  Is  on  50.055  MHz 
and  has  an  output  power  of  25 
Watts-  The  antenna  Is  an  omni- 
directional ground  plane  which 
Is  about  25  feet  above  the 
ground  level,  on  the  top  of  the 
League  building. 

The  format  transmitted  is  a 
long  dasht  along  with  "de"  and 
the  call:  —  de  PY2AA. 

We  would  very  much  appreci- 
ate any  kind  of  report;  they  can 
be  sent  directly  to  PY2AA — 
Beacon  Project,  PO  Box  22, 
01000— Sao  Paulo— SPT  Brazil 

We  will  keep  you  informed  on 
all  free  toca*  beacon  activity. 

Hugo  Adelino  da  Sitva  PY20SQ 
Sao  Paulo— SP— Brazil 


[ 


AND  WAYNE  SAYS. 


There  seems  to  be  quite  a 
controversy  over  Dick  Bash's 
pubJicat  ions,  and  the  fire  was  re- 
cently fueled  by  Skip  Tenney's 
editorial*  If  I  remember  correct- 
ly, you  were  quite  enthusiastic 


about  Dick's  publications.  We 
find  we  are  being  put  on  the  spot 
by  some  of  our  customers  after 
seeing  Skip's  editorial,  and  1  am 
trying  to  feel  out  some  of  the 
more  prominent  members  of  the 
amateur  fraternity  to  determine 
what  their  thoughts  are  on  this 
whole  issue. 

Warren  L  Spindler  K2IXN 
Ham-Radio  World,  Inc. 

Orrskany  NY 

Yest  Warrent  I  have  some 
thoughts  on  the  Bash  cheat 
books,  i  am  not  aware  of  ever 
having  been  enthusiastic  about 
them-  Indeed,  I  have  refused 
from  the  first  to  allow  Bash  to 
advertise  in  73,  for  which  we  are 
paying  with  the  toss  of  about 
$1,000 per  month.  I'd  say  that  we 
are  putting  our  money  where  my 
mouth  is. 

The  editorial  in  HR  about  the 
Bash  books  was  read  with  enter- 
tainment  by  many.  If  you  wilt 
took  back  in  the  April,  May,  and 
June,  1980,  issues  of  HR  (and 
some  in  HRHJ,  you'll  find  that 
their  Ham  Radio  Bookstore  ad- 
vertised and  sold  the  book  they 
are  now  being  righteous  about  t 
refused  to  carry  ads  for  the  book 
or  to  handle  it  in  our  Radio 
Bookshop. 

As  I  understand  itt  HR  was  en- 
thusiastic about  the  Bash  books 
up  until  they  got  a  calf  from  the 
FCC.  The  FCC  has  been  very  up- 
tight  over  the  books  and  I  have 
heard  that  they  called  Tenney  of 
HR  and  put  it  on  the  line:  If  he 
wanted  any  more  FCC  informa- 
tion for  his  Naif  Right  Reports, 
he  should  stop  advertising  for 
Bash.  The  ads  stopped  and  the 
into  to  HRR  continued. 

The  Bash  books  are  not  much 
worse  than  the  old  ARRL  Q&A 
manual  in  that  they  strongly  en- 
courage the  memorization  of  an- 
swers rather  than  the  under* 
standing  of  theory.  I  feel  that 
this  is  bad  for  those  who  suck  in 
on  this  easy  way  to  their  first 
license.  This  is  why  my  license 
manuals  emphasize  teaming 
the  theory  rather  than  memoriz- 
ing answers.  Memory  quick fy 
fails. .  .and  any  change  of  ques- 
tions quickly  confuses  appli- 
cants. If  the  theory  is  under- 
stood, not  only  is  any  test  sim- 
pte  but  the  foundation  forgoing 


ahead  to  higher  classes  of  li- 
cense has  been  laid. 

The  memory  route  leaves  the 
Novice  with  no  real  comprehen- 
sion of  radio  theory,  so  he  is 
then  committed  to  ever  more  dif- 
ficult memorization  as  he  goes 
for  the  General  and  Advanced  IF 
censes.  His  ignorance  will  im- 
mediately be  perceived  by  any- 
one he  talks  with  over  the  air, 
making  the  use  of  his  license 
less  than  fun.  You  can't  fool 
people  into  thinking  you  realty 
are  a  ham  when  you  aren't.  They 
see  through  the  sham. 

The  realty  sad  part  of  ail  this 
is  that  there  is  nothing  compli- 
cated about  understanding  the 
theory.  We've  had  kids  four 
years  old  able  to  comprehend  it 
and  pass  the  test.  Yes,  it  takes  a 
bit  of  time  and  thinking.  You 
knowr  it  is  incredible  how  much 
effort  people  will  devote  to  not 
having  to  think!  You  might  get 
the  idea  that  it  is  painful  to  think 
instead  of  it  being  one  of  the 
most  exciting  of  human  experi- 
ences. 

Now,  to  answer  your  question 
, » ,  ft  I  were  in  your  position^  I 
would  not  sett  the  Bash  books, 
—  Wayne. 


AN  UNBIASED  VIEW 

Just  finished  reading  Larry 
Kahanerrs  excellent  article, 
"Who  Really  Invented  Radio?," 
but  found  it  to  be  a  "floppy 
copy"  of  hundreds  of  other 
writings,  with  the  exception  of  a 
few  new  names  with  numbers 
identifying  the  modern-day 
authority  of  early  radio. 

Like  many  others,  I  also  agree 
that  America's  N.  B.  Stubble- 
field  invented,  manufactured, 
and  demonstrated  a  wireless 
device  that  transmitted  and 
received  both  music  and  voice 
before  anyone  on  this  planet, 
and,  like  L  H.  Hortin,  I  am  tired 
of  explaining  that  today's  radio, 
as  we  know  it,  is  Stubblefield's 
"wireless  telephone"  transmit- 
ter/receiver, and  not  Signor  Mar- 
coni's dot  and  dash  performer, 
or  even  Tesia's  electrostatic 
transmitter. 

Furthermore,  English  scientif- 
ic publications  such  as  yours 
really  invented  the  word  "radio" 
— several  years  after  Stubbie- 
field's  famous  broadcast  dem- 
onstrations—to describe  any 
and  all  sources  of  energy  that 
radiated  and/or  created  heat. 
The  truth  of  the  matter  is  that 
Stubblefield's  scientific  "wire- 


less telephone"  terminology 
and  achievements  were  lost  to 
the  world  by  the  stroke  of  a 
writer's  pen,  confusing  knowl- 
edgeable men  of  both  that  time 
and  even  now!  Luckily,  Murray- 
ites  such  as  Hortin,  Johnson, 
and  many  others,  who  know  the 
real  story,  still  exist. 

It  would  appear  that  those 
two  radio  shack  jocks,  Riley  Ray 
and  William  Call  (also  known  as 
W4LMF  and  KJ4W  respectively), 
should  have  known  that  "wire* 
less  telephone"  is  radio,  no  mat- 
ter how  you  look  at  it,  feel  it, 
broadcast  it,  or  just  plain  hear  it, 
before  tattling  Murray's  local 
gossip  to  the  world. 

Troy  Cory  Stubblefield, 

Grandson  of  N.  B.  Stubblefield, 

and  son  of  Oliver  Stubblefield 

Universal  City  CA 

73  METHODS  WORK 

I've  never  written  a  letter  to 
any  magazine  before,  bul  I  feel  I 
must  this  time 

I  have  no  technical  back- 
ground or  training  whatsoever 
that  is  electronics  or  radio- 
related.  In  fact,  until  1979 1  didn't 
even  know  how  to  use  a  solder- 
ing iron!  Using  your  73  code 
tapes  and  theory  courses,  I  have 
progressed  from  Novice  to  Extra 
class  since  July  of  1979  (just 
passed  Extra  class  exams  Jan- 
uary 7, 1981).  That's  a  period  of  a 
littie  over  1  Vi  years,  and  there  is 
no  way  I  could  have  done  It  with- 
out the  help  of  your  code  tapes 
and  study  guides. 

I  canTt  thank  you  enough  for 
all  that  your  organization  has  to 
offer.  Your  training  and  teaching 
aids  are  second  to  none.  Keep 
up  the  good  work  and  you1 1 1 
make  a  (ot  of  newcomers,  like 
myself,  very  pleased. 

BobBurdiek  KA1DOS 

Ayer  MA 


PEKING  TRAVELS 


] 


I  read  your  article  in  this  Jan- 
uary's  73  and  I  thought  t  should 
mention  that  I  was  in  China  in 
December,  1979.  and  at  that 
tfme  I  saw  several  altband 
radios  in  the  communes. 

In  Shanghai,  at  the  Children's 
Palace  (for  bright  kids),  there 
was  a  room  where  the  students 
were  assembling  transistor 
radio  kits, 

I  stayed  at  the  Peking  Hotel  in 

Continued  on  page  123 
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What's  so  new  about  the  902? 


WARC  Bands  Factory  Installed! 

Your  FT-902DM  won't  be  "obsoleted"  when  the 

new  bands  become  available. 

True  Reading  Frequency  Counter! 

No  need  to  recalibrate  when  changing  bands  or 
modes. 


Diode  Ring  Receiver  Front  End! 

The  industry -standard  dynamic  range  of  the 
FT-901  DM  is  now  better  than  ever, 

Curtis  8044  IC  Keyer! 

Full  dot  and  dash  memory  are  now  provided  on  the 
built-in  keyer. 


WhaVs  more,  the  FT-902DM  retains  these  great  features  of  the  '901: 


* 

* 


Variable  IF  Bandwidth 

Built-in  memory  system 

Audio  peak  CW  filter 

IF  rejection  tuning 

SSB,  CW,  AM,  FM  and  FSK 


# 
* 
* 


Digital  plus  analog  readout 
RF  speech  processor 
Highly  stable  PLL  local  oscillator 
Plug-in  modular  construction 
AC  and  DC  operation  built  in 


The  FT-902DM  . . .  designed  to  give  you  the  competitive  edge! 


Price  And  Specifications  Subject  To 
Change  Without  Nouce  Or  Obligation 


m 
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The  radio, 
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YAESU  ELECTRONICS  CORP.  6851  Walthall  Way.  Paramount,  CA  90723  •  (213)  633-4007 
Eastern  Service  Ctr.,  9812  Princeton-Glendale  Rd.,  Cincinnati,  OH  45246  •  (513)  874-3100 


REVIEW 


KENWOOD  TR7600 

I  have  operated  a  iot  of  differ- 
ent two-meter  rigs  in  my  short 
life,  and  I  am  picky.  When  I  first 
saw  the  Kenwood  TR-7800  two- 
meter  FM  transceiver  at  a  show 
last  year,  I  made  several  unkind 
remarks  about  the  rig  to  my 
companions.  "Ha!"  I  said,  "Look 
at  that  ridiculous  keyboard  en- 
try system.  That  won't  work  in 
the  car!" 

I  now  wipe  the  egg  off  my  face 
and  present  my  sincerest  apolo- 
gies to  my  friends,  not  to  men- 
tion the  poor  tortured  sou)  in  the 
booth.  This  is  one  of  the  best 
two-meter  rigs  I  have  ever  used! 
Kenwood  has  designed  this  rig 
to  be  at  home  in  both  base  and 
mobile  applications,  which  is  no 
minor  undertaking. 

In  a  way,  my  first  impression 
was  right— the  keyboard  is  not 
easy  to  use  while  driving.  What  I 


missed  was  that  It  Is  rarely 
necessary  to  use  that  keyboard 
at  all.  This  rig  is  equipped  with 
an  extremely  flexible  memory 
system,  which  allows  15  fre- 
quencies and  their  transmitter 
offsets  to  be  stored  in  memory 
and  recalled  with  the  push  of  a 
button  on  the  microphone,  The 
memories  are  maintained  even 
when  the  power  switch  is  off. 

Add  four  AA  nicads  and  the 
rig  will  remember  your  favorite 
frequencies  when  there  isn't  a 
12-volt  power  supply  for  miles 
around.  No  more  peering  at  a 
washed-out  display  while  fight* 
ing  rush-hour  traffic.  No  more 
calling  a  friend  feverishly  while 
your  rig  Is  on  the  wrong  offset. 
Groping  for  the  MHz  switch  or 
the  5-kHz  button  also  have  been 
mercifully  banished  from  the 
two-meter  experience.  In  short, 
this  rig  offers  just  about  every- 


TR-7800  (front  view)  with  Bird  Ham-Mate*  Thruline*  Wattmeter 


thing  the  dedicated  FMer  could 
ask  for — either  in  a  mobile  in- 
stallation or  as  a  base  station, 

Baste  Performance 

It's  no  use  having  all  these 
sophisticated  features  if  the 
basic  performance  Isn't  up  to 
snuff.  Before  we  go  any  further, 
let's  examine  the  7800*5  per- 
formance characteristics. 

The  7800  is  very  compact, 
measuring  only  6-7/8"  wide, 
2-1/2"  high,  and  8-1/16"  deep. 
Electronic  performance  is  ex- 
cellent. Actually,  the  design  of 
the  receiver  and  transmitter  sec- 
tions of  the  7800  is  very  similar 
to  that  of  its  older  brother,  the 
TR-7625.  Many  Improvements 
have  been  made,  but  the  basic 
design  is  a  tried  and  proven  one. 
There  appears  to  be  some  addi- 
tional filtering  in  the  receiver  to 
increase  selectivity,  and  more 
reliable  finals  were  used  in  the 
transmitter  output  stage. 

Southern  New  Hampshire  is 
not  what  could  be  considered  an 
rf  saturated  area,  so  the  fact 
that  we  never  encountered  any 
intermod  problems  doesn't 
mean  too  much.  Stilt,  all  indica- 
tions are  that  the  7800  should 
handle  intermod  at  least  as  well 
as  any  other  top-quality  synthe- 
sized rig.  Squelch  action  was 
very  sensitive  and  sharp,  more 
so  than  other  popular  rigs  we 
have  tested.  The  squelch  control 
can  be  set  barely  above  the 
noise  threshold,  and  weak  sig- 
nals will  open  the  squelch,  but 
noise  won't.  Received  audio  is 
excellent,  both  through  an  ex* 
ternal  speaker  and  through  the 
la  rger-than- usual  built-in 
speaker.  Since  the  built-in 
speaker  is  top  firing,  you  won't 
have  any  problems  if  you  mount 
the  rig  on  a  shelf  or  the  trans- 
mission hump  of  a  car. 

Transmitter  deviation  was  set 
perfectly,  as  was  the  output  of 
the  DTMP  encoder,  The  73 
repeater  uses  a  digital  tone 
decoder,  and  if  the  tone  levels 
on  a  pad  are  set  too  high,  the 
decoder  rejects  them.  The 
TR-7800  has  one  of  the  few  pads 
we  have  seen  that  doesn't  need 
some  adjustment  to  work  prop- 
erly* 

Transmitter  output  is  rated  at 
25  Watts  on  high  power.  Our 
sample  put  out  over  30  Watts 
throughout  the  entire  144-1 47- 
MHz  range.  Low-power  output  is 
internally  adjustable  and  we  set 
it  at  2,5  Watts.  The  transmitter's 
final  stage  is  protected  against 
high  swr  by  sampling  reflected 


power.  As  swr  climbs,  transmit- 
ter drive  is  reduced.  I  left  the  rig 

key-down  with  no  toad  for  over  a 
minute,  and  the  only  thing  that 
failed  was  my  nerve,  I  figure  that 
if  anyone  transmits  for  more 
than  a  minute  without  any  an- 
tenna connected,  it  won't  be 
Kenwood's  fault  If  the  finals 
blow! 

Squelched  receive  current 
consumption  was  0.4  A  and 
maximum  current  required  was 
6  A  in  the  high-power  transmit 
mode.  The  rig  draws  about  3  mA 
even  when  the  power  switch  is 
off  to  maintain  the  frequency 
and  offset  memories.  Four  AA 
nicad  batteries  can  be  installed 
inside  the  case  to  maintain  the 
memories  when  the  rig  is  com- 
pletely disconnected  from  a 
power  source.  The  nicads  will 
maintain  the  memories  for 
several  days  at  a  time  and  are 
automatically  charged  at  30  mA 
whenever  the  transceiver  ts  on. 

In  short,  the  TR-7800  func- 
tions so  well  that  its  basic  per* 
formance  characteristics  can 
safely  be  taken  for  granted. 
There  is  nothing  temperamental 
about  this  rig,  so  you  are  free  to 
enjoy  its  sophisticated  bells  and 
whistles.  With  no  further  ado, 
let's  take  a  good  look  at  those 
bells  and  whistles. 

Frequency  Agility 

The  front  panel  is  fairly  simple 
and  the  controls  are  easy  to 
understand.  There  are  several 
methods  of  selecting  an  operat- 
ing frequency  on  the  7800,  The 
first  is  by  entering  the  last  four 
digits  of  the  desired  frequency 
on  the  keypad.  146.52  MHz 
would  be  entered  as  6520.  If 
operation  other  than  simplex  is 
desired,  the  offset  also  is 
entered  via  the  keypad. 

The  second  method  of  fre- 
quency selection  is  to  scan 
through  the  band  using  the  up/ 
down  switches  located  on  the 
microphone.  The  band  can  be 
scanned  in  5-  or  10-kHz  steps, 
with  an  audio  tone  accompany- 
ing each  step. 

A  third  way  to  change  fre- 
quencies is  by  depressing  the 
SC  button  on  the  front  panel. 
Don't  ask  me  what  SC  means— I 
haven't  a  duet  What  it  does  is 
automatically  scan  the  band 
looking  for  signals.  When  It 
finds  a  signal,  It  pauses  for 
about  five  seconds  and  then 
continues  its  scan.  If  you  want 
the  7800  to  come  to  a  complete 
stop,  you  can  press  the  transmit 
switch,  the  C  button  on  the  tone 
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Top  view  of  TR-7800. 


pad,  or  one  of  the  scan  buttons 
on  the  microphone, 

Each  time  you  change  fre- 
quencies using  one  of  the  above 
methods,  the  7800  reverts  to  the 
simplex  mode.  Let's  suppose 
that  you  are  operating  on  1 46. 76T 
with  the  transm itter  offset  set  to 
-600  kHz.  If  you  scan  up  to 
146.85,  the  rig  will  revert  to 
simplex,  and  you'll  have  to 
punch  the  negative-offset  but- 
ton again.  This  would  be  annoy- 
ing if  there  weren't  yet  a  fourth 
method  of  frequency  selection. 
This  fourth  method  of  tuning  is 
one  of  the  features  that  makes 
the  TR-7800  a  truly  outstanding 
two-meter  rig,  and  it  deserves 
close  examination. 

There  are  fifteen  memories 
available  to  the  7800' s  operator 
and  they  hold  the  offset  as  well 
as  the  frequency.  Memories  1 
through  13  are  programmed  by 
entering  the  receive  frequency 
and  a  standard  offset  (  + 1  - ,  or 
simplex).  Memories  0  and  14 
allow  the  receive  frequency  and 
any  transmit  frequency  to  be 
entered  separately,  so  you  can 
operate  on  any  repeater  split. 
Memories  are  selectable  from 
the  scan  switches  on  the  micro- 
phone, the  SC  switch  on  the  key- 
pad,  or  rotary  knob  on  the  front 
of  the  rig.  The  large  LEO  readout 
always  displays  the  frequency 
of  operation,  and  the  smaller 
two-digit  display  tells  which 
memory  has  been  selected. 

The  memories  really  enhance 
my  enjoyment  of  two-meter  ac- 
tivities, The  ability  to  scan 
through  15  memories  from  the 
microphone  makes  this  rig  as 
safe  in  mobile  use  as  a  crystal- 
controlled  rig,  yet  It  offers 
almost  unlimited  frequency  op- 
tions. Since  the  rig  beeps  every 
time  it  steps  through  a  frequen- 
cy* you  can  go  from  repeater  to 


repeater  without  even  looking  at 
the  rig.  much  less  touching  it. 
The  little  keyboard  also  works 
fine,  even  with  my  large  fingers, 
but  the  keyboard  is  a  little  too 
small  to  be  used  safely  by  the 
driver  of  a  vehicle  in  motion. 

The  15  memories  also  can  be 
automatically  scanned.  When 
you  use  any  rig  in  the  band- 
scanning  mode,  it  is  always 
stopping  on  something  that  you 
don't  want  to  hear.  The  7800's 
memory  scan  feature  allows  you 
to  be  very  selective  about  what 
you  listen  to. 

More  Features 

I  already  can  hear  the 
screams  of  protest  from  all  you 
old  codgers  who  were  weaned 
on  big  Motorola  microphones. 
Yes,  the  microphone  is  small, 
but  It  seems  to  have  been  care- 
fully designed.  Even  my  massive 
paws  handle  it  with  ease.  There 
is  a  very  good  reason  for  Ken- 
wood s  little  microphone— stick- 
shift  cars. 

Ever  try  to  jam  Ter  down  into 
third  with  a  big  clunky  micro- 
phone In  your  hand?  Hard  to  do. 
You'll  have  no  trouble  shifting 
while  holding  on  to  the  tittle 
Kenwood  mike.  Clearly,  small 
microphones  have  arrived! 

I  have  one  complaint  about 
the  Kenwood  microphone:  It 
isn't  equipped  with  a  standard 
hang  up  lug.  It  does  have  some 
kind  of  hook  arrangement  that  is 
apparently  popular  in  Japan,  but 
since  no  mating  hang-up  clip  is 
provided  with  the  radio,  you'll 
have  to  homebrew  your  own, 

The  instruction  manual  does 
a  fairly  good  job  of  explaining 
how  to  connect  and  use  the  rig, 
and  it  contains  a  good  schemat- 
ic and  block  diagram.  The  man- 
ual would  be  a  lot  more  effective 
if   it    made   better   use  of   the 


Bottom  view  of  TR7800. 


English  language,  I  would  en- 
courage Kenwood  to  have  their 
manuals  proofed  and  edited  by 
a  native  speaker  of  English  in 
the  future!  A  separate  service 
manual  is  also  available,  but  It 
wasn't  ordered  in  time  for 
review. 

Compulsive  Input  checkers 
will  be  pleased  with  the 
momentary-contact  "reverse" 
switch,  which  allows  one  to 
listen  on  the  input  frequency 
and  transmit  on  the  output  fre- 
quency of  a  repeater*  Priority 
channel  operation  is  also 
available.  When  the  priority 
Alert  switch  is  depressed,  the 
7800  scans  whatever  frequency 
is  programmed  in  channel  0  for 
activity  every  five  seconds.  If 
there  is  activity,  the  rig  beeps  to 
let  you  know,  You  can  switch 
over  to  the  priority  channel  by 
pushing  the  priority  Operate 
switch.  Handy;  eh  what! 

Also  on  the  front  panel  is  a 
tone  switch.  Activation  of  this 
switch  supplies  power  to  a  user- 
supplied  CTCSS  encoder.  Con- 
nections are  provided  inside  the 
rig  for  ground,  post-fitter  audio 
input,  and  +8Vdc,The  +  8Vdc 
is  supplied  only  during  transmit. 
The  setup  is  tailor-made  for  a 
Communications  Specialists 
encoder,  but  something  could 
be  home-brewed  to  fit  in  the 
space  fairly  easily. 

To  those  of  you  concerned 
that  all  of  this  flexibility  may  be 
unreliable,  relax.  I  remember  a 
radio  (which  shall  remain  name- 
less) that  came  out  a  few  years 
ago  offering  most  of  the  fea- 
tures of  the  TR-7800.  This 
disaster  was  filled  with  acres  of 
mechanical  switches  and  TTL 
chips.  Naturally,  it  ran  extremely 
hot  and  was  unreliable.  The  fea- 
tures of  this  rig  and  the  TR-7800 
may  be  similar,  but  the  designs 


are  worlds  apart.  The  7800  uses 
a  single  microprocessor  rather 

than  discrete  logic  chips,  and  its 
schematic  positively  reeks  of 
conservative  design.  It's  not  at 
all  unreasonable  to  expect  the 
TR-7800  to  stand  up  to  the  rigors 
of  daily  use  and  abuse  better 
than  more  conventional  synthe- 
sized rigs. 

There  are  a  lot  of  other  details 
that  quickly  endear  the  TR-7800 
to  the  jaded  two*meter  operator, 
Ever  scratched  up  a  rig  when 
you  stack  your  two-meter  rig  on 
top  of  other  equipment  In  the 
ham  shack?  Kenwood  thought* 
fully  included  four  rubber  feet 
that  screw  into  the  bottom  of  the 
rig.  The  slide-in  mounting 
bracket  included  with  the  rig  is 
one  of  the  slickest  acts  in  town. 

Many  rigs  have  a  front-panel 
layout  that  makes  them  difficult 
to  operate  in  the  dark.  The 
knobs  and  switches  on  the 
TR-7800  are  carefully  shaped 
and  placed  for  ease  of  use. 

The  microphone  would  need 
five  pins  to  connect  the  ground, 
audio,  scanning,  and  PTT  lines 
to  the  rig,  but  the  TR-7800  has 
six  pins  in  its  mike  connector* 
leaving  a  spare  for  the  inventive 
ham.  One  possible  application 
that  immediately  comes  to  mind 
Is  the  power  connection  for  a 
touchtone™  mike  or  an  auto- 
dialer.  Just  connect  12  volts  to 
the  spare  terminal  in  the  mike 
connector  and  you're  In  busi- 
ness! 

Conclusion 

The  TR-7800  is  one  of  the 
most  carefully  thought  out  rigs  I 
have  ever  used.  Unlike  many 
other  synthesized  rigs,  the  fancy 
features  don't  substitute  for 
good  performance.  This  rig's 
basic  characteristics  are  beyond 
reproach,  and  I  could  explain 
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B  &  W  NOW  OFFERS  A  COMPLETE 


NEW  CONCEPT  NOW  FAMOUS 
BROAD  8AND  FOLDED  DIPOLE 


Model  370-15 

Covers  3  5-30  MH*  inducing  Ifte  new  i 2.  17  and  30  meter  banns  Only  90 
teet  long1  Can  be  used  as  a  sloping,  or  flat  top  antenna  Supplied  compieteV 
assembled  wflh  high  tensji  strength  steel  copper  dad  wire,  50  ft  RG-6  coax 
cable  and  PL259  connector.  Wi«  handle  2  5  KW~5  KW  PEP 


y 


k 


\ 


HEAVY  DUTY 

^ELEMENT 

TRI-BAND 

BEAM 


Model  370- 1 6 

Four  wanting  elements  on  each  band  in  10. 15  and  20 
meters.  The  24  foot  boom  permits  optimum  spacing  tar 
maximum  Toward  gain  and  fronMo-back  raria.  All  iraps  are 
precision  tuned,  Rugged  reliability  assures  ability  to 
with  stand  w^nds  up  to  hurricane  strength 


Model  370  1 1 

FIVE  BAND  TRAP  ANTENNA 

80,  40. 20. 15 and  10  meters 

1,000  Watts 

2.000  Watts  PEP 

All  Band  Antenna 

One  Feed  Urn 

Mode!  370-12 

Same  as  above,  in  kit  form 

Model  370*13 
FOUR  BAND  ANTENNA 

40, 2D,  15  and  10  meters 
1.000  Watte 
2,000  Walls  PEP 

Model  370-14 
Sarneasatae,  intattwm 


ANTENNA  TRAPS 

Weatterproot  Strain  test  over  6O0  lbs 
RpweMOQO  watts-2000  watts  PEP 
Supplied  with  complete  instructions  for  antenna 
wire  lengths. 

Model  370-1  Wk 

5  Band  Antenna  Traps  for 
coverage  of  80.  40, 20, 
15  and  10  meters  in 
one  antenna. 

Model  370-2 

4  Band  Antenna  Traps  lor  coverage  ol  40. 

20  15  and  10  meters  in  one  antenna 


HEAVY  DUTY 

3-ELEMENT 

TRI-BAND 

BEAM 


Model  370-19 
TRI-BAND  MOBILE 
*  Tri-bander  lor  20. 40  and  75  meters. 
Power  rated  500  watts  PEP 


Model  370-17 

Tnree  working  elements  on  each  band 
in  10,  1 5  and  20  meters  The  1 6  foot 
boom  can  be  handled  by  a  lighter  duty  rotor 
and  tower  than  the  TB4KA  but  still  provides 
excellent  performance  characteristics. 
Precision  tuned  traps  are  combined  wit  ft 
rugged  construction 


COAXIAL  ANTENNA  CHANGEOVER  RELAY 


Model  370-5 
END  INSULATOR 

•  Space  Aye  Glass 
Polymer  Materia 

•  1000 ti.  Plifet 

•  SacJ-LftM-fO 


Model  370-10 
POR1ABIE  WHIP  ANTENNA 

Tunes  the  2  6,  10. 15. 20  and  40- 
meler  amateur  bands,  as  well  as  all 
40  Channels  of  the  27  MH?CB 
band.  When  properly  ad|usted  to 
the  operating  frequency.  VSWR  is 
1 . 1 ;  1  Com  pfete  wit  h  base  loading 
edits,  coaxial  feed  line,  and 
counterpoise  Power  ratings  360 
watts  CW  and  SS8 


Model  377 

Power  Rating    100G  watts  CW 
(2000  watts  SSB) 

VSWR  Less  than  115:1 

DC  tn  150  MHz 

Power  Requirements  0  015  Ampere 

46  to  130  vote  AC 

Connectors  UHF  Type  SO-239 


ANTENNA  TUNERS 


r 


AT- 140 
Matches  auto 
antenna  to  your 
C  0  rig 


Model  370-9 

PL-259  Connector  for  use  with 
RG-8  Coax  Cable  Mates  with 
SO-239  Connectors  UHF  Type 


Model  AT-2O0 
Matches  auto  antenna  to  your 
2m  Rig 


a  w 


Model  370- 6 

SOlt  RGB  Type  coax  cable. 


Model  CC50 
Standard 


Models  370-6,  370-7 

ANTBINA  WIRE 

No  14  AWE  (17/22) 

370-6,  70^  coil — 3707. 140  coil 


P  J 

DIPOLE 
CENTER 

CONNECTORS 


svj 


Model  CCS1 
Military  Type 


FOR  COAXIAL-CABLE  FEEO 

Waterproof,   mechanically  strong  connection  beiween  a 
coaxial  teed  line  and  the  center  of  a  dlpote  antenna. 
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ANTENNA  PRODUCT  LINE 


T-.p,.- 


"  ' 


RE    -1 


■■■■  ,     ' 


R^-7HS 


pr  :&i> 
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j 


-•    .- 


ECONOMICAL 
2-EUEMENT 

TRI-8AHD  BEAM 


RADIO  FREQUENCY  FILTERS 


VERTICAL  ANTENNAS 


Model  370-30 

Four  band  trap  vertical  for  operation 
40,20, 1 Sand  to  meter  band  2000 
PEP  Does  not  require  counterpoise 
radiate  when  using  a  standard  eight 
foot  ground  rod  {not  supplied)  VSWR 
not  more  than  1,5:1  at  resonance. 
Includes  slimline  traps  for  use  as  a 
flag  pole"  Overall  length  b  21  feet. 

Model  370-31 
RADIAL  KPMCCESSORY 
For  370-30  and  370-32  Verticals  on 
10-60  meters.  All  necessary  wire  and 
hardware  is  Included  for  two  ground- 
plane  radials  for  10-BO  meter  band. 

Model  370-32 

Outstanding  performance  with  ttiis 
omnidirectional,  low  radiation  angle, 
trap  vertical  antenna.  Requires  small 
installation  space  for  either  mot  or 
ground-level  Hardware  is  included. 
Traps  are  precision  set  at  the  factory 
for  maximum  radiation  efficiency  on 
each  band  with  low  VSWR  Heavy  duty 
construction  withstands  wnds  up  to 
100  mph. 


Mode! 
Numba 


-?- 


±li 


Model  370-18 

Two  working  elements  on  each  band  in  10, 
15  and  20  meters  The  6  5  loot  aluminum 
boom  can  be  easily  raised  on  an  inexpensive 
mast  and  operated  with  a  standard  TV  rota- 
tor. Withstands  winds  up  to  80  mph. 

COAX  SWITCHES 

Power  1  KW-2  KW  PEP 

Imped  a  nee       50-75  ohms 
VSWR  l2lupfcT50MHz 


Model  593       Single  Pole 


Dimensions 


Model  594 


Model  595 


Models  370-33  &  370-34 

75  Meter  ADD-ON  Kit  for  models  370- 

30  and  370-32  antennas. 


Model  375 


Mount 
2Pote2 
Position 
Dimensions 

Mount 
Single  Pole 


Dimensions 

Mount 
Single  Pole 


RECEIVING  BALUNS 


Model  590       Single  pole 


SlftNfJAHD  IMPEDANCE 
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tSOnhMiltoSQoPH 


3PQ  prima  Ml  to  5H  onttis  uBBai 


30OOVD5  flitl  Ifl  50  Qpm-  .njjl 


l>nQoliiii-,U.iim5CjiTMn-,  mib.il 


51]  i.thtui  |j jl  in  70  ohmsunbal 


TO  ahmi  tw  xo  70  alum  unfaal      J  ,5-30  MHz 


"0  onma  < 


1-  "- 


3  S-3QMHJ 


3  5-30  MK' 


J.^OMHt 


J3-30  MHj 


3S-30MHr 


J± 


■"■ 


Model  590G     SingtePole 


Model  592       Single  Pole 


3  Posrhon  wrtn 

grounding  of  all 
unused  positions 
1-3  4  high,  5 
wwe .  j  oeep 
WailorrJesfc 


1-3/4"' high,  5" 

wide,  3"  deep 
Wall  or  desk 

5  Position  with 
grounding  of  al 
unused  positions 

T 

Wall  or  desk 

6  position  with 
grounding  of  all 
unused  positions 
Aral  mounted 
connectors. 

5  position,  non- 
grounding  type 
switch.  Axial 
mounted 
connectors 
5  position  with 
grounding  of  al 
unused  positions. 
Axial  mounted 
connectors. 
2  position  switch, 
rwn^oonding 
Axial  mounted 
connectors. 


« 


TRANSMITTING  BALUNS 

Power  2.5KW-5KW  PEP 

Connectors  50-239 


BALUNS 

Commercial  &  Industrial  Types 

MODELS  AAilASli 


Type 


— 


Standard  Emparlance  Ratios 


-±±- ■  :  "''''"■     •  "■>  = 


1JL-Z- .  bO  <s»m  bill  1b  2W  ohms  untol 


,i1j.-.|.iii.  |.,f  ij,  2R  :-i- 


ul  to  600  ohtTji  untai 


1..H-30MMJ 


1  ft  JO  MHj 


>D  Utl; 


MHj 


SAW  MODEL  W 

IMPEDANCE 
lunoatancetrj 

aumiT 

IMPHWCE 
itatfancecn 

POWER  CAiwrm 

Hf  T  ik  sou  "aaa 
MFT-mnan  boob 

HFT  1KS0U  HNB 
HFT-1KMU20W 

1 
KFT-5KS0US0QB 

-■      » 

HF1-W  50U  ?oob 
HFTSK  rtHJAsAtHM 

1 

V    50  ohms 

1 
i 

TOO  o-tim.s 
GOOotims 

300flhTT15 

jnooi- 

- -  -  - 

fQQotan 
300  or 
ZQOotans 

] 

l» 


*a 


~*R*lj 


-  •  ■ 


E"!M    n.rr 


■]:ui?n 


:.-   ■  ■: 


19-40 


' 


_gg-ao 


intended  Use 


•  Itoru 


.'.-.-- 


Capacity 
tWatts) 


iSSL 


in 


Impedance 
[Ohms  | 


Wirer 


ionic 


Smateur  ^Om*'H- 


4  iijio  HarnionK 


RjdiQHj 


- : 


-- 


AmjKtrf2UWr 


1000 


inn 


IQOC 


ion 


1000 


•  ■■I 


1000 


'.':' 


ISO 


50 


Model  376       Single  Pole 


Model  550A     Single  Pole 


Model  551 A     2  Pole 


Model  550A-2  Single  Pole 


5  position  with 

grounding  ol  all 

unused  positions 

Soth  switch 

posftini  grounds 

all  outputs  Radial 

mounted 

connectors 

5  positron  switch 

Radial  mounted 

connector. 

2  position.  Radial 

mounted 

connectors 

2  position  switch. 

Radial  mounted 

connectors 


R  F  COAXIAL  SWITCHES  WTO  BNC 
CONNECTORS 


Model  596      Single  Pole 


Model  597 


Dimensions 

Mount 

Single  Pole 


Dimensions 
Mount 


3  position  with 
grounding  of  all 
unused  positions 
1-3rt"  high,  r 
wide.  3"  deep 
Wall  or  desk 
6  position  with 
grounding  of  all 
unused  positions 
&-1  ?x3-i  T% 
T 
raloraesx 

375 


*-* 


593 


590G 


590 


551A 


594, 


3761 


550A     It 

If 


550A-2 


4 


BARKER  &  WILLIAMSON 

10  CANAL  STREET 
BRISTOL,  PA  19007 


i^n 


PROFESSIONAL  QUALITY  SINCE  1932 


p+  fleadffjf  Service- — see  page  82 
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every  function  to  another  ham  in 
less  than  three  minutes.  1  rarely 
see  a  piece  of  equipment  that 
doesn't  have  some  peculiar  flaw 
that  realty  aggravates  me.  The 
7800  is  one  of  the  few  that 
doesn't.  If  you  are  about  to  ex- 
change some  of  your  hard- 
earned  dollars  for  a  two-meter 
rig,  the  Kenwood  TR-7800  de- 
serves your  serious  considera- 
tion. 

For  more  information,  con- 
tact Trio-Kenwood  Communica- 
tions, Inc.,  1111  West  Walnut, 
Complon  CA  90220. 

Paul  Grupp  KA1LR 
73  Staff 

KANTRONICS  MINI-READER 

The  age  of  functional  minia- 
turization is  upon  us.  Kantron- 
ics, well  established  for  their 
reputation  in  amateur  license 
training  tapes  and  accessories, 
has  released  an  ultra-compact 
version  of  their  famous  Field 
Day  RTTY/Morse  reader. 

The  Mini-Reader  still  possess- 
es all  of  the  features  of  its  larger 
predecessor,  but  has  been  re- 
duced to  the  approximate  size 
of  a  standard  calculator.  Mea- 
suring only  5-3/4"  W  x  3*5/8" 
H  x  1-1/4"a  the  Mini-Reader 
features  10  brilliant  fluorescent 
characters.  The  display  moves 
from  right  to  left,  Times-Square 
style,  as  the  message  writes 
across  the  full  range  of  alphanu- 
meric characters. 

The  primary  mode  is  its 
RTTY/CW  reading  capability. 
The  Mini-Reader  will  follow  the 
mark  signal  at  60,66, 75t  and  100 
wpm— any  shift.  A  sharp  audio 
bandpass  filter  rejects  co- 
channel  interference  and  heter- 
odynes, assuring  accurate 
copy.  For  CW  reception,  the 
Morse  function  will  automatical- 
ly track  3-80  wpm,  self-adjusting 


to  speed.  Two  of  the  characters 
may  be  used  to  display  the 
Morse  speed. 

The  Mini-Reader  can  be  used 
as  a  code-practice  display, 
assisting  the  user  to  develop  a 
perfect  fist.  If  your ' V's  look  like 
"e  e  e  V1  you  have  some  work  to 
do! 

A  built-in  digital  clock  shows 
hours,  minutes,  and  seconds, 
and  may  be  used  as  a  24-hour 
timer  as  well.  And  for  audio  cir- 
cuit design  around  the  shack, 
the  Mini-Reader  can  double  as  a 
frequency  counter  from  dc  to  79 
kHz!  Computer  buffs  will  find 
the  TOO-  and  300-baud  ASCI  I  a  lit- 
tle fast  to  read,  but  isolated  data 
sets  can  be  stored  and  dis- 
played. 

We  decided  to  give  the  Mini- 
Reader  a  thorough  workout  by 
coupling  it  to  a  Kenwood  R-10Q0 
general-coverage  receiver  and 
seeing  how  it  would  perform 
throughout  the  shortwave 
bands,  One  of  the  most  pleasing 
observations  was  made  right  at 
the  start:  no  RFI!  The  Mini- 
Reader  switching  circuitry  was 
totally  inaudible  in  the  adjacent 
receiver,  meaning  that  the  days 
of  RFI  from  RTTY  demodulators 
have  been  relegated  to  the  past, 
and  they  won't  be  missedl 

In  actual  use,  the  Mtni-Reader 
is  simply  affixed  to  an  appro- 
priate ac  adapter  (12  V  dc  at  240 
mA)  and  plugged  into  the 
speaker  or  earphone  jack  of  the 
receiver  or  transceiver.  Front- 
panel  push-button  selection 
allows  the  user  to  select  the 
functions  of  his  choice. 

We  found  the  brilliant  f luores- 
cent  characters  even  easier  to 
read  than  the  LEDs  of  the  larger 
and  more  expensive  Field  Day 
model.  And  even  happier,  the 
price  of  the  Mini-Reader  is  $150 

less  than  the  Field  Day  II  SWL 


Kantronics'  Mini-Reader. 


model— S31 4.95! 

We  were  told  by  Kantronics 
that  the  small  size  of  the  Mini- 
Reader  was  made  possible  by 
abandonmg  the  pure  digital  cir- 
cuitry of  the  earlier  Field  Day 
products  and  programming  a 
microprocessor  for  control, 

The  Mini-Reader  portends  a 
new  breed  of  microprocessor 
applications,  and  amateur  radio 
will  benefit  from  the  wave  of  pro- 
ducts. 

For  more  information,  con* 
tact  Kantronics*  1202  £.  23 
Street,  Lawrence  KS  66044. 
Reader  Service  number  479. 

Robert  Grove  WA4PYO 
Brasstown  NC 

THE  UNIVERSAL 

COMMUNICATIONS  2300-MHZ 

DOWNCONVERTER  KITS 

Coffee  cans,  snow  scooters, 
and  stop-sign-shaped  PC 
boards  In  every  direction.  That 
was  the  general  situation  when 
a  group  of  friends  and  I  recently 
purchased  a  number  of  the 
2100-MHz  downconverter  kits 
from  Universal  Communications. 
These  M  DSh  or  pay-TV,  converter 
kits  were  advertised  in  73,  and 
they  seemed  like  an  ideal  way  to 
try  the  rapidly  growing  frontier 
of  microwave  TV.  We  were  not 
sure  exactly  what  we  were  get- 
ting into,  but  the  enticement  of 
unique  movies  was  definitely  an 
incentive! 

I  won't  elaborate  on  our 
phonenDrder  difficulties,  but  it 
soon  became  apparent  that  we 
were  in  a  pileup  with  the  rest  of 
the  U.S.  In  trying  to  place  our 
order.  Fortunately,  we  got 
through  on  the  third  day  of  try- 
ing. The  downconverter  kits  ar- 
rived COD  three  :  iys  later 
Fast!  The  Universal  Communi- 
cations kit  consists  of  the  PC 
board,  all  associated  board 
parts,  a  short  length  of  hardline 
coax  which  is  used  for  the  an- 
tenna, and  very  good  Instruc- 
tions/! n formation  on  microwave 
techniques. 

Construction  began  (immedi- 
ately!) by  winding  three  rf 
chokes  on  supplied  resistors, 
then  mounting  all  the  compo- 
nents on  the  PC  board.  The 
board  was  then  tack-soldered 
onto  the  back  (bottom)  of  a  one- 
pound  coffee  can,  with  the  hard- 
line coax  routed  through  a  small 
hole  into  a  whip  antenna.  This 
arrangement  provided  an  ap- 
proximate 11<JB  gain  over  the 
basic  whip,  and  perfectly  mated 
the  PC  board  to  the  coffee  can. 
This  one  particular  trademark, 


we  later  learned,  is  what  sets 
Universal  Communications' 
boards  apart  from  its  com- 
petitors*. 

Finally,  the  local  oscillator's 
stripline  was  trimmed  to  the 
desired  frequency  range  {a  cut- 
ting chart  was  included)  and  a 
coax  output  cable  was  connect* 
ed.  {This  single  line  feeds  dc 
voltage  to  the  converter  while 
also  feeding  converter  output  to 
the  TV  set*  Varying  the  voltage 
remote-controls  downconverter 
tuning.)  All  six  of  us  sequentially 
used  a  borrowed  CMo-16-volt 
power  supply  for  checkout,  and 
five  converters  worked  the  firsl 
time.  The  sixth  unit  was  cleared 
soon  thereafter,  with  simple 
soldering  techniques  being  at 
fault.  Each  of  us  then  modified 
existing  12-volt  regulated  power 
supplies  using  information  sup- 
plied in  the  Universal  Communi- 
cations packet. 

A  day  later,  we  were  into 
studying  microwave  systems, 
components,  and  gain-improv- 
ing techniques  for  fringe-area 
setups.  Several  nearby  rest- 
dents  mysteriously  lost  their 
shiny,  new  garbage  can  lids 
around  this  time,  then  we  found 
a  local  source  of  "snow 
scooters'*  and  gain  flourished. 
The  "snow  scooter."  or  *'snow 
coaster,"  is  an  approximately 
three-foot,  parabolicly-shaped 
dish  which,  when  fitted  with 
struts  to  support  the  coffee-can 
setup,  provides  approximately 
18  dB  of  gain— and  re! alive \y 
good  picture  reception  com- 
pared to  the  basic  coffee-can  or 
garbage-can*! id  setup.  Our  per- 
sonal observations  revealed 
that  previous  pictures  with 
sustantial  snow  were  Improved 
to  almost  snow  free  quality,  and 
each  additional  improvement  of 
approximately  one  dB  made  fur- 
ther substantially  noticeable  im- 
provements. 

Gain  improvement  at  these 
microwave  frequencies,  how- 
ever, is  slow  in  happening:  A 
larger  dish  helps;  a  higher-gain 
rf  amplifier  also  helps.  (Univer- 
sal Communications  also  sells 
these  transistors  for  $15,  and 
they  are  definitely  worth  it, 
unless  one  can  wrangle  a  very 
high-gain/low-noise  50-  or 
75-dollar  equivalent)  We  also 
found  that  adding  extra  lengths 
of  parallel  conductors  to  the 
Universal  Communications  PC 
board  capacitors  and  using  low- 
noise  microwave  diodes  provid- 
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A  superb  frequency  counter 

is  frequently  not  counted -just  because 

it  doesn't  have  a  high  price-tag. 


The  truth  is,  our  8000B 

lGigahert2  is  an  excellent  counter.  In 
fact,  it's  preferred  by  many  engineers, 
technicians,  and  electronic  enthus- 
iasts. Not  a  single  competitor  on  the 
market  today  can  surpass  our  price/ 
performance  ratio. 

And  we've  deliberately  kept  our 
prices  down.  First,  we've  refused  to 
join  everybody  else  in  their  high  mark 
tips.  Instead  of  "charge  what  the  mar- 
ket will  bear, *  for  us  it's  "charge  a  fair 
price."  Second,  we  sell  what  we  man- 
ufacture, directly  to  you.  So  extra 
costs  of  extra  steps  are  automatically 
eliminated.  Third,  we  have  to  build  a 
lot  of  frequency  counters  to  meet  the 
demand.  Because  we  do  sell  so  many, 
we  don't  have  to  charge  a  high  price  to 
make  a  profit 

And  about  quality , . , 
Sabtronics  frequency  counters  always 
have  the  most  innovative  features 
available.  For  example,  our  8000B 
1  Gigahertz  Frequency  Counter  has  a  10 
Megahertz  precision  crystal  timebase. 
But  most  important,  the  8000B,  using 
the  most  advanced  LSI  circuitry,  has  a 
guaranteed  sensitivity  of  30  millivolts 
up  to  1  Gigahertz,  with  20  millivolts 
typical.  The  three-stage  differential 
amplifier  IC  makes  this  possible.  Al- 
together, the  8000B  uses  only  6  IC's, 
making  the  chance  of  failure  virtually 
nonexistent. 


Three  selectable  gate  times  pro- 
vide the  measurement  speed  you  need 
—  and  greater  resolution.  The  resolu- 
tion is  further  enhanced  by  our  count- 
er's 9-digit  display. 

Like  the  8000B,  Sabtronics' 
8610 B  is  a  high-quality  precision  fre- 
quency counter.  It  features  only  4  lCs, 
and  offers  a  frequency  range  up  to  600 
Megahertz. 

The  cases  of  both  counters  are 

high  strength  impact-resistant  ABS 
plastic.  Elegant  but  very  rugged. 
Sabtronics  doesn't  believe  in  skimping 
on  the  high  quality  construction  that 
brings  excellent  performance.  But 
we're  not  about  to  charge  a  high  price 
just  because  we  could  get  it! 

Send  in  the  coupon  and  order 
your  new  frequency  counter  now. 

Credit  card  holders  may  call. 


BRIEF  SPECIFICATIONS: 

Frequency  Range:  10  Hz  to  1  GHz 

(Model  8000B),  10  Hz  to  600  MHz 
(Model  8610B);  Timebase: 
Frequency:  10  MHz,  Stability:  ±  1 
ppm  (20  to  40C°.X  Aging  Rate:  <  1 
ppm/year;  Sensitivity  (adjustable): 
Input  A<  15  mV  to  100  MHz,  Input  B 
<  30  mV,  100  MHz  to  1  GHz  (Model 
8000B),  <  30  mV,  100  MHz  to  600 
MHz  (Model  8610B);  Gate  Times:  J 
sec,  1  sec,  10  sec;  Resolution:  0.1 
Hz  to  10MHz,  1  Hz  to  100  MHz,  10  Hz 
to  1  GHz;  Display:  9-digit  LED  0.4"; 
Power  Requirements:  4.5  to  6-5 
VDC  (4  C-cells)  or  optional  AC 
adapter;  Dimensions:  8*wideX6.5* 
deep  X  3"  high  (203  X  165  X  76  mm), 
1.3  pounds  (590  g)  excluding  battery. 

Making  Performance  Affordable 


INTERNATIONAL  INC 


Sabtronics  International.  Inc.,  5709  N  50th  Street,  Tampa.  FL  33610,  (813)  623-2631 

Please  send  me  the  tallowing 

Model  flOOOB  T  GHz  Frequency  Counter's),  Assembled  @  St 99  00  each  $, 


.Model  86T09  600  MHz  Frequency  Counter's  J.  Assembled  @  S  149.00  each 


Shipping  and  handling,  $6  00  per  unit*  ....  $. 

10%  deposit  for  C  0=0  orders  S. 

Florida  residents  add  4%  Sales  Tax                                                                                     5. 
1  enclose  G  -  neck    Q  money  order.  (Allow  two  to  Three  weeks  for  personal  checks  to  clear  ) 
Charge    □  Visa    □  Master  Charge 
Account  No. .Exp.  Date 


Name 


Address 


State 


City 

"US  only  Canada  $7  50;  overseas  air  mail  $25  00 


.ZIP 


I 

I 

I 
I 

I 

J 


FUN! 


John  Edwards  K12U 
7856  86th  Street 
Gfendate  NY  11385 


Shortwave  listening?  Why  not  ■  While  SWUng  may  not  be  a  part  of 
amateur  radio,  there's  no  denying  the  very  close  relationship  be- 
tween the  two  hobbies.  While  CBing  may  have  usurped  SWLing  as 
the  main  gateway  to  ham  radio,  thousands  still  get  their  first  taste  of 
hobby  radio  by  listening  to  the  international  shortwave  giants  on  a 
portable  radio,  in  any  event,  it's  a  well-known  fact  that  many  hams 
are  closet  SWLs,  As  a  matter  of  fact,  more  than  one  prominent  DXer 
has  been  known  to  guard  his  top  shortwave  QSLs  as  jealously  as 
many  of  his  most-prized  ham  pasteboards. 

So,  whether  the  closest  you  get  to  shortwave  listening  is  fighting 
the  BBC  World  Service  on  40.  or  if  you  regularly  scan  41, 19,  and  13 
meters  more  often  then  40, 20,  and  15,  the  world  of  SWUng  is  some* 
thing  we  should  ail  know  a  tittle  more  about. 

ELEMENT  1 -CROSSWORD  PUZZLE 
(Illustration  1) 


Across 


22 


1 

8 

9 
10 
12 

13 
14 
15 
17 
20 

21 


Belonging    to   a   famous 

Soviet  station  23 

Typical  shortwave  mode  24 

(abbrj  27 

Announced  2e 
Skyhook  (abbr.) 

Shortwave  "boundaries1*  29 

(abbr.)  30 

Signal  skipping  zone  (abbr,)  31 

Not  me.  but 

SWL's  bible  (abbr.)  32 
Signal  attenuation 
DX  signals  usually  travel 

over  this  1 

Radio  interference  (abbr.)  2 


VGA's  Delano  transmitter's 
state  (abbr.) 
Time  station 
High  antenna  location 
Receiver  (abbr.) 
British    radio   organiza- 
tion—not  BBC  (abbr.) 
Greek  (abbr.) 
23  across'  state  (abbr,) 

VGA's        IS  —  '■' 

Doodle" 

Amateur  roundtable  (abbr.) 

Down 

U.S.  propaganda  station 
Morning  {abbr) 


1 

» 

J 

i 

I 

1 

■  1 

* 

1 ' ' 

M 

1 

■r 

. 

H 

[- ' 

n 

18 

Telegraphic  regret 

19 

Broadcast  outlet  (abbr.) 

22 

Radiotelegraphic  code 

(abbr.) 

23 

Logging   stations  can  be 

hard 

25 

Old  boy  (abbr,) 

26 

To  desire  QSL 

29 

Morse  "good  night" 

3  Belonging  to  RAI 

4  Below  shortwave 

5  Former  clandestine  island 

6  Tenth  month  (abbr) 

7  HCJB's  continent 
9  Sudanese  prefix 

11  immediately 

16  Return  postage  requested 
(abbr.) 


ELEMENT  2— MATCHING 

While  not  '"shortwave"  in  a  strict  technical  sense,  listening  to  dis- 
tant broadcast-band  stations  is  an  activity  stretching  back  over  60 
years.  Here,  match  the  call  of  the  station  to  its  QTH.  All  stations 
listed  run  50  kW  and  operate  24  hours  a  day.  All  have  been  licensed 
since  the  earliest  days  of  broadcasting. 


Column  A 

1)  KDKA 

2)  WOR 
3}  WWL 

4)  KGO 

5)  KSL 

6)  KNX 

7)  WBT 

8)  WJR 

9)  WSB 

10)  WGN 

11)  WLW 

12)  WSM 

13)  KOB 

14)  KOA 

15)  KYW 

16)  WHO 

17)  WBZ 

18)  KXL 

19)  KGA 

20)  WHAM 


Column  B 

A) 

Atlanta  GA 

B) 

Nashville  TN 

C) 

Portland  OR 

D) 

Denver  CO 

E) 

Spokane  WA 

F) 

San  Francisco  CA 

G) 

Des  Moines  I A 

H> 

Rochester  NY 

I) 

Los  Angeles  CA 

J> 

Pittsburgh  PA 

K) 

Ann  Arbor  Ml 

L) 

Philadelphia  PA 

M) 

Salt  Lake  City  UT 

N) 

Cincinnati  OH 

O) 

Albuquerque  NM 

P) 

New  Orleans  LA 

Q) 

Boston  MA 

R> 

Detroit  Ml 

S) 

New  York  NY 

T) 

Chicago  IL 

U) 

Charlotte  NC 

ELEMENT  3-SCRAMBLED  WORDS 

Unscramble  these  words  dealing  with  shortwave  listening: 

titieslui  catsodrab  plisrotac  tandlicense 

dabn  Usee  mod  gropram  let  n  is 

sucim  losegiuri  tarlvenl  gaugelan 

tenrenvomg  granpopada  renegein  servosae 

breactila  nefgoir  arlye  tactis 


ELEMENT  4— TRUE-FALSE 


True 


False 


D 


2) 


3) 


4) 


5) 


Israel  radio  has  broadcast  in 

the    slow-scan    television 
mode. 

Radio  Moscow  regularly 
broadcasts  on  40-meters  a 
show  about  amateur  radio. 
Private  interests  aren't  al- 
lowed to  operate  shortwave 
broadcast  stations  in  the  U.S. 
Utility  stations  are  owned  by 
public  utilities  such  as  power 
and  water  companies. 
The  planet  Jupiter  can  be 
heard  daily  on  18,  22,  and  27 
MHz. 


Illustration  1. 


Continued  on  page  118 
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INTRODUCTORY  PRICE 


SUPERIOR 
COMMERCIAL  GRADE 
2-METER  FM  TRANSCEIVER 


TOUCH-TOW 
PAD  KIT  INCLUDED 


COMPARE  THESE  FEATURES  WITH  ANY  UNIT  AT  ANY  PRICE 


■  8  MHZ  FREQUENCY  COVERAGE,  INCLUDING  CAP/MARS  BUILT  IN:  Re- 
ceive and  transmit  1 42,000  to  1 49-995  M  Hi  in  selectable  slaps  of  5  or  r  0  kHz, 
COM  PARS 

•  SIZE:  Unbelievable1  OnfySV  by2%"  by*W.  COMPAR© 

■  MICROCOMPUTER  CONTROL  All  frequency  control  is  earned  out  by  a 
microcomputer 

•  MUSICAL  TONE  ACCOMPANIES  KEYBOARD  ENTRIES:  When  a  key  frS 
pressed,  a  brief  musical  tone  indicates  positive  entry  into  the  microcomputer. 
COMPARE* 

-  PUSHBUTTON  FREQUENCY  CONTROL  FROM  MICROPHONE  OR 
PANEL:  Frequency  is  selected  by  buttons  on  the  front  panel  or  microphone 

•  8  CHANNEL  MEMORY:  Each  memory  channel  is  reprogrammable  and  stores 
the  frequency  and  offset  Memory  is  backed  up  by  a  NlCAO  battery  when 
power  fs  removed 

■  INSTANT  MEMORY  1  RECALL:  By  pressing  a  button  on  the  microphone  or 
front  panel,  memory  channel  1  may  be  accessed  immediately. 

•  MEMORY  SCAN:  Memory  en annels  may  be  continuously  scanned  lor  quick 
location  of  a  busy  or  vacant  frequency 

•  PROGRAMMABLE  BAND  SCAN:  Any  section  ofthe  band  may  be  scanned  in 
steps  of  5  or  10  kHz  Scan  limits  are  easily  reprogrammed 

•  DISCRIMINATOR  SCAN  CONTROL  1A20EN  EXCLUSIVE  PATENT):  The 
scanner  stops  by  sensing  the  channel  center,  so  the  unit  always  lands  on  the 
correct  frequency,  COMPARE  this  with  other  units  lhai  ctaim  to  scan  in  5-fcHz 
steps1 

.  THREE  SCAN  MODES  WITH  AUTO  RESUME'  "Sampling"  mode  pauses  at 
busy  channels,  then  resumes.  "Busy  mode  stops  at  a  busy  channel,  then 
resumes  shortly  after  frequency  ciears.  'Vacant"  mode  stops  at  a  vacant 
channel  and  resumes  when  signal  appears.  If  desired  auto  resume  may  be 
prevented  by  pressing  one  button.  COMPARE! 

•  REMOTASLE  HEAD:  The  control  head  may  be  located  as  much  as  15  feet 
away  trom  the  main  unit  using  the  optional  connecting  cable  COMPARE! 

k*5 


PL  TONE  OSCILLATOR  BUILT  IN:  Frequency  is  adjustable  to  access  PL 

repeaters 

MICROPHONE    VOLUME/FREO.    CONTROL:    Both    functions    may    be 

adjusted  from  either  the  microphone  or  front  panel 

NON-STANDARD  OFFSETS:  Three  accessory  offsets  can  be  obtained  for 

CAP/MARS  or  unusual  repeater  spirts.  CAP  and  Air  Force  MARS  splits  are 

BUfLT  IN!  COMPARE! 

25  WATTS  OUTPUT:  Also  5  watts  taw  power  to  conserve  batteries  m  portable 

use 

GREEN  FREQUENCY  DISPLAY:  Frequency  numerate  are  green  LEDs  for 
supenor  viSfb 

RECEfVER  OFFSET:  A  channel  lock  switch  allows  monitoring  of  the  repeater 
input  frequency.  COMPAR© 

SUPERIOR  RECEIVER:  Sensitivity  is  better  than  0.28  uV  for  20-dB  quieting 
and  019  uV  for  1 2-dB  SI N Aft  The  squelch  sensitivity  is  superb^  requiring  less 
than  0.1  uV  to  open.  The  receiver  audio  circuits  are  designed  for  maximum 
intelligibility  and  fidelity;  COMPARE 

ILLUMINATED  KEYBOARD:  Keyboard  backlighting  allows  it  1o  be  seen  a! 
night 

TRUE  FM,  NOT  PHASE  MODULATION;  Transmitted  audio  quaJity  is  op- 
timized by  the  same  high  standard  of  destgn  and  construction  as  is  found  in  the 
recet ve  r.  The  microphone  ampl  if  ier  a  nd  compress  io  n  ctrc  uits  otter  i  nteliig  ibi  lity 
second  to  none 

OTHER  FEATURES:  Dynamic  microphone  built- «n  speaker  mobile  mounting 
bracket,  external  remote  speaker  jack  (head  and  radio)  and  much  much  more 
All  cords,  piugs,  fuses,  microphone  hanger  etc  included  Weight  6  lbs, 
ACCESSORIES:  C5-ECK  15-foot  remote  cable .  .  $35.00.  CS-6R  6-amp  ac 
power  supply .  - .  $59.95.  CS-AS  remote  speaker  $18  00.  CS-TTK  touch- 
tone*  microphone  kit  (wired  and  tested} , . .  539.95. 


AMATEUR-WHOLESALE  ELECTRONICS  order  now  toll  free 


8817  S.W.  129th  Terrace  Mtami.  Florida  331  76 
Telephone  (305)  233-3631  *  Tetex;  80*3356 
HOURS:  9  -  5  Monday  thru  Friday 
•  US.  DISTRIBUTOR*  DEALER  INQUIRIES  INVITED 


l^ 


800-327-3102 


CREDIT  CARD  HOLDERS  MAY  USE  OUR  TOLL  FREE  ORDERING  NUMBER. 


When  it  comes  to 

AMATEUR 
RADIO  QSL's . . . 


It's  the 

ONLY  BOOK! 

US  or  DX  Listings 
1981 


NOW  READY! 


Here  they  are!  The  latest  editions.  World- 
famous  Radio  Amateur  Call  books,  the 
most  respected  and  complete  listing  of 
radio  amateurs.  Lists  calls,  license  classes, 
address  information.  Loaded  with  special 
features  such  as  call  changes,  prefixes  of 
the  world,  standard  time  charts,  world- 
wide QSL  bureaus,  and  more.  The  U.S. 
Edition  features  over  400,000  listings, 
with  over  100,000  changes  from  last 
year.  The  Foreign  Edition  has  over 
300,000  listings,  over  90,000  changes. 
Place  your  order  for  the  new  1981  Radio 
Amateur  Callbooks,  available  now. 

E*Ch      Shipping       Total 


US  CaltbDM 

□  foreign 

Cailboak 


$17.95    52.55    S20.50 


$16.95    $2,55    £19.50 


Order  both  books  at  the  same  time  for 
$37.45  Including  shipping. 

Order  from  your  dealer  or  directly  from 
the  publisher.  All  direct  orders  add  $2.55 
for  shipping,  Illinois  residents  add  5% 
sales  tax. 

SPECIAL  LIMITED  OFFER! 

Amateur  Radio 

Emblem  Patch 

only  S 2. 50  postpaid 

Pegasus  on  blue  field,  red  lettering.  3"  wide  x 

3 "  high  Great  on  jackets  and  caps.  Sorry,  no 

call  letters 

ORDER  TODAY! 


RADIO  AMATEUR 

ca 

^kW      Dept 


llbook 


^6t 


INC. 


925  Sherwood  Drive 

Lake  Bluff,  IL  60044,  USA 


I 


I 


I 


COMPLETE  HAM  DEA 

DRAKE 
TB7-DR7 


JAESU 


(COM 

IC-72Q 


ROBOT 
600 


KENWOOD 
TSS30S 


FT707 


Featuring  Kenwood,  Yaesu,  Icom.  Drake,  Ten-Tec.  Swan.  Den  iron,  Alpha,  Robot. 
MFJ.  Tempo.  Astron,  KLM,  Hy  Gain,  Mosley,  Larsen,  Cushcraft.  Hustler,  Mini 
Products,  Bird,  Mirage,  Vibroplex,  Bencher.  Info-Tech,  Universal  Towers. 
Call  book,  ARRL,  Astatic,  Shore.  We  service  everything  we  sell* 

Write  or  call  for  quote  You  Won't  Be  Disappointed. 
We  are  just  a  few  minutes  off  the  NYS  Thruway  (I-90J  Exit  32 


i  ,■  1 1 


OUT  OF  STATE        ONEIDA  COUNTY  AIRPORT  TERMINAL  BUILDING 

«*:*     --1REE ORISKANY,  NEW  YORK  13424        m    Warren- K2IXN 

800-448-9338     N¥  Res  Cs" (3151  "7"0?03 °' "6 M7°         Bob-wA2MSH 


The  BEST  in  Code  Converters 

THE  INFO-TECH  M200-F  TRI-MODE 
CONVERTER      _ 


uro+racHi  »too» 


tit     —     III 


o    © 


Converts  Morse 

&  RTTY 
(Baudot  &  ASCII) 
to  video,  and  serial 

Baudot  or  ASCII  for  hard  copy 

Morse  Reception:  6-55  wpm  standard  (simple  user  adjustment  for  higher 
speeds).  Automatic  speed  tracking  &  word  space  adjustment 

RTTY/ASCII  Operation:  Decodes  RTTY  (45,  50.  57,  74,  100  Baud)  and 
ASCII  (1 10  &  300  Baud),  Auto  CR/LF.  automatic  threshold  control,  select- 
able unshift  on  space,  limiter  is  switch  selectable,  solid  state  tuning 
"meter".  Demodulator  has  3  fixed  shifts  and  1  tunable  shift,  user  select- 
able printer  outputs  in  ASCII  or  Baudot  for  all  modes  with  crystal  con- 
trolled baud  rate  generator.  RS232.  TTL  &  isolated  loop  outputs.  User 
adjustable  autostart.  *  - 

Video  Display  Formats 

(User  Selectable) 
16  lines  x  32  characters,  16  lines  x  72  characters. 
25  lines  x  32  characters,  25  lines  x  72  characters 
50  or  60  Hz  operation.  Cursor,  on  or  off 

Built-in  1  t5/230v  power  supply 


$595.00 


We  accept 


FOB  factory 

SI  3S 


Mastercharge.  Visa 


or  See  These  Dealers 


Cohoon  Amateur  Supply 
307  McLean  Avenue 
Hopkins^  tucky  42240 

f502i  886-15 

Colmey  Products 

X&ffeKftufeMrfea 

White  Rock,  8 C  Canada  V*B!te6 

i«M)  536-3G5& 

DiallB  Amateur  Radio  Supply 

St2  4W  Stffcftl 

Rapid  Ciiy.  South  Dakgin  57701' 

(605)34^127 

Germaniown  Amalaur  Supply 
3302  Sumrne'  Avenue 
MempfltS  Tennessee  3Sn 2 
1-80&.23&616S 


i^35 


Gil  fa*  Assoc  (Dies,  inc. 

52  Park  AvonuB 

Park  Ridge,  New  Jersey  07656 

<201}3$1-7&a7 

Global  Communications 
605  Cocoa  Isles  Btai 
Qxcb  Beacti  Florida  3293* 
*3Q5>  7&S-3624 

Ham  Radio  Center 

B342C*w«BM* 

SI  Lous.  Mis&ouf-  53132 

1-80O325-3636 

Michigan  Radio 
38270  Maal 

Mt  Clemens   Michigan  48045 
f3l3]  -  56 


INFOTECH 


NAG  Distributing 

7285  NW  t2th  Sired 
Miami,  Florida  33126 
f 305)  592-9685,  763-8T7Q 

Radio  World 

Atrial  Building 
Ooeda  County  Airport 
Of^arry  Hew  Yor*  13424 

1- 800-446  9  J3£ 

Ray1!  Amateur  Radio 
1590  US  Higriway  l9$oulti 
Qearwatot.  Fionoa  335 
(813)535*1416 

Universal  Amateur  Radio 
12B0  Aide  Dnvo 
Reynoid5burg  Onm  43068 
(6T4J  Q6&4267 

ELECTRONIC 
EQUIPMENT 


1633  Wisteria  Court 


Manufactured  by: 

DIGITAL  ELECTRONIC  SYSTEMS,  INC. 

Englewood.  Florida  33533  •  813-474-9518 
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*YAESU 
ICOM 
TEN-TEC 
TEMPO 


DRAKE 
DENTRON 

COLLINS 

INFO-TECH 

SWAN 


CALL  TOLL-FREE 


v*  Reader  Servtce —  see  pa  ge  82 
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NEW  PRODUCTS 


NEW  MFJ  KEYBOARD 

The  all-new  MFJ  Keyboard 
Keyer,  model  MFJ-494,  is  a  full- 
fledged  keyboard  that  sends 
CWP  Baudot,  and  ASCII,  with 
50-character  text  buffer, 
30~character  programmable 
message  memory,  4  automatic 
messages,  2  random-code  prac- 
tice modes,  speed  and  buffer 
metering,  back-space  delete 
function,  and  buffer  memory 
hold  function;  just  plug  it  in  your 
paddle  and  it's  a  full-function 
keyer. 

Simple  one*  or  two-keystroke 
combinations  execute  all  com- 
mands. 

The  50-character  text  buffer 
can  be  filled  prior  to  sending 
(preprogrammed)  or  it  can  be 
filled  at  any  given  speed  if  you 
type  faster  than  the  code  is  be- 
ing sent,  When  the  buffer  ap- 
proaches full,  the  sidetone  pitch 
changes  and  a  red  LEO  comes 
on  to  warn  you  to  slow  down  to 


prevent  buffer  overflow. 

The  30  characters  of  program- 
mable memory  provide  enough 
memory  for  contester  or  DXer 
when  used  in  conjunction  with 
the  4  automatic  messages  con- 
tained in  the  keyboard.  The  4 
automatic  messages  let  you  call 
CQ,  CQ  TEST,  QRZ,  and  ID  with- 
out using  all  of  your  programma- 
ble memory. 

Two  code-practice  modes  let 
you  work  on  your  code  proficien- 
cy. The  first  mode  is  pure  ran* 
dom  code  with  random-tength 
groups,  The  second  mode  is 
5-letter  groups  with  8  separate 
repeatable  lists  (with  answers) 
to  check  your  learning  progress. 
Space  between  letters  may  be 
expanded  to  improve  recogni- 
tion in  both  modes,  and  in  the 
second  mode  you  may  select  al- 
phabet only  or  alphanumeric 
plus  punctuation. 

A  meter  tells  you  your  send- 
ing speed  (speed  may  be  set  be- 


The  MFJ-494  Keyboard  Keyer. 


fore  sending  begins),  or  you  may 
just  push  a  button  and  the  meter 
tells  you  how  much  buffer  you 
have  used  and  how  much  you 
have  left. 

The  model  494  will  forgive  you 
for  making  errors  while  the  buf- 
fer is  in  use.  To  correct  an  error, 
simply  backspace  over  the  error 
and  resume  typing. 

A  buffer  memory-hold  func- 
tion lets  you  hold  the  buffer 
memory  or  pause  without  losing 
the  buffer    You  can  send  with 


paddles  while  the  buffer  is  being 
held;  this  makes  possible  oper- 
ating full  break-in, 

A  push-button  lets  you  key 
your  rig  continously  for  tuning 
and  testing,  and  a  2-keystroke 
combination  gives  you  continu- 
ous dits  for  tuning  and  testing 
that  extends  the  life  of  your 
finals. 

The  keyboard  is  also  a  full 
function  keyer.  Just  plug  in  your 

Continued  on  page  122 


GET  RE  A  D  Y  FOR  PHA  SE  III  with  KLM 

*  *  We've  got  the  whole  package! 
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KLM's  420-450-18C 


KLM  p. 


f  I  •  IV  m  fcvi  5T31 7 


you're  already  serious  about  satellite 
communications,  or  considering  the  new 
Phase  III  worldwide  DX  opportunities  for 
the  first  time,  KLM  has  what  you'll  need, 
A  prime  example  is  our  420-450  MHz 
18  element  Circular  Polarized  antenna. 
Designed  for  optimized  communications 
through  OSCAR  9,  the  420-45O-18C  puts 
the  lid  on  flutter  and  multi-path  fading. 
And,  with  it's  typical  KLM  broadband 
response,  the  18C  also  meets  the  critical 
needs  of  DX'ers,  ATV'ers,  and  the  440-450 
FM  group,  Totally  new  engineering  and 
construction  techniques  put  the  KLM  420- 
450-  18C  head  and  shoulders  above  any 
competition.  The  optional  CS-2  circularity 
switcher  delivers  fingertip  control  of 
circularity  (RHC-LHC)  right  to  your  shack) 

We  didn't  stop  with  the  18C,  There's  our 
Echo  70  transceiver,  PA15-110CL  linear 
power  amplifier,  144-150-16C  circular 
antenna  and  switcher,  elevation  and 
azimuth  rotators,  preamps  and  converters, 
"Great  Little  Towers,"  and  more.  YOUR 
SATELLITE  STATION  IS  AS  CLOSE  AS 
YOUR  KLM  DEALER.  Give  him  a  call.  For 
complete  information  contact: 

O.  Box  816,  Morgan  Hill,  CA  95037 
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0ftRW*  Communications  Essentials 


INDUSTRY  CO.  LTD. 


SWR  &  POWER  METERS 


Simultaneous  SWR/Forward 
&  Reflected  Power  Readings 


Model  CN-620B  (New  2  Kw  Scale) 


Model  CN720B  (New  2  Kw  Scale 


Tolerance:  ±10%  full  scale 
Input/output  Impedance-  50  Ohms 
Connectors:  SO-239 


Model  CN-630 


Frequency  Range:  1.8—150  MH 

SWR  Detection  Sensitivity:  5  Watts  mir 

Power:  3  Ranges  (Forward.  20/200/2000  Watts) 

(Reflected,  4/40/400  Watts) 
Dimensions:  165  x  75  x  97  mm; 
6,5x3x4ln, 


Frequency  Range:  18—150  MH 

SWR  Detection  Sensu        5  Watts  min. 

Powen  3  Ranges  (Forward,  20/200/2000  Watts) 

(Reflected*  4/40/400  Watts) 
Dimensions:  180  x  120  x  130  mm; 
7x4.75*5  in. 


Frequency  Range:  140—450  MHz 
SWR  Detection  Sensitivity:  5  Watts  mm. 
Power  2  Ranges  (Forward,  20/200  Watts) 

(Reflected  4/40  Watts) 
Dimensions:  180  x  85  x  120  nv 

i2  x  3.37  x  4,75  m. 


RF  Speech  Processor 
Model  RF-440 


Coaxial 
Switche 


Rating;  2.5  kW  PEP,  1  KW  CW 
Impedance:  50  Ohms 
Insertion  Loss:  L         ian  .2 dB 
VSWR:  1:12 
Maximum  Frequency:  500  MHz 


Isolation:  Better  than  50  dB  at  300  Ml 
b         than  45  dB  at  450  MHz: 
a  nt  terminal 

Unusec       Tiinats  grounded 

Connectors:  SQ-239 


er 


• 


4  Position/Model  CS-401 


2  Position/Model  CS-201 


Talk  Power,  Better  than  6  dB 
Clipping  Thrv        id:  Less  than  2  rnV  at  1  kHz 
Panel  Me^  :ates  clipping  level 

Bandwidth-  2200  Hz  at  6  dB  down 
Frequency  Response:  300-3000  Hz  at  12  dB  down 
rtion  Less  than  3%  at  1  kHz.  20  dB  clipping 
Output  Level:  More  than  50  mV  at  ^ 


iller  Division 


^*308 


S     19070  REYES  AVE  a  RO.  BOX  5825 
COMPTON,  CALIFORNIA  90224 

Phone:  (213)  537^5200 
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A  new  name,  a  new  look,  and  a  new  standard 

of  performance  in  ham  radio! 

(and  you  don't  have  to  be  a  computer  expert  to  use  it!) 


ALL  BANDS  INSTALLED 
AND  OPERATING! 
160  thru  10 
including  WARC  bands 


DUAL 
ultra  stable 
PTO's 


Fast 

break-in 

(QSK) 


RTTY 
VOX 


Jack 

for  separate 

receive 

antenna 


Fully  variable        Dual  8^ pole  filters, 
AGC  decay  1 .4: 1  shape  factor 

-6  to  -  lOOdB 


Built-in 


VSWR  meter 


CW  output 
pulse  shaping 
—  hard  or  soft 


Sophisticated 
Noise  Blanker 


Speech 
Processor 


Exceptional  Dynamics 
Noise  Floor  -132dBm 
3rd  order  intercept   t-  l5dBm 


RF/1F  Gain 
Controls 


True  Passband 
Tuning  with 
width  and 

position 
indicators 


Optional  CW 
Narrow  Crystal 
Filter 


0  CUBIC 


ASTRO- 103  — 
The  Professional 
Ham  Rig. 


Cubic  ASTRC  ids  on 

the  highly  acclaimec        FRO-102BXA 
with  the  addition  i       e  m<  >d  ft 

features  —  RTTY,  an  Input  connet       or 
a  separate  receive  antenna,  and 
course,  ALL  BAND  coverage  from  160 
through  10  meters,  including  the  new 
bands  at  10,  18.  and  24.5  MHz- All  bands 
are  operating  now,  nothing  to  buy  later, 
and  of  course  WWV  is  covered. 

With  the  optional  400Hz        taJ  filter 
installed,  which  cascades  with  one  of  the 
8-pole  LF.  fillers  and  can  be  moved 
through  the  passband,  along  with  QSK 
provisions,  the  ASTRO-I03  is  the  CW 
operator  s  dream! 

Performance  under  high  cross  mod 
conditions  found  \n  todays'  crowded 
bands  is  second  to  none  With  dual 
independent  high  stability  PTO's  for  split 
band  DX  and  all  its  other  features,  the 
ASTRO- 103  is  the  result  of  American 
Technology  and  American  Quality 
combined  to  bring  the  best  to  the 
American  Amateur. 


i*irt^>r 


you 


4*  ASTRO-I50A 


CUBIC  -  f 

Built  on  Excellence 


Cubic  Corporation  with  over  3,500 
employees  world-wide,  including  more 
than  1200  scientists,  engineers  and 
technicians,  has  more  than  one  million 
square  feet  under  roof. 

Established  in  1951  the  company  has 
grown  and  expanded  in  high  technology 
fields,  including  computer  based 
automatic  fare  collection  systems, 
electronic  countermeasures,  supersonic 
pilot  training  and  other  defense  and 
space  systems,  electronic  positioning 
devices  and,  of  course,  communications. 
New  Cubic  Amateur  products  reflect  this 
heritage  of  excellence  and  is  your 
assurance  of  the  strength  and  resources 
to  support  your  purchase  in  the  years  to 
come. 


Another  member  of  the  ASTRO  family,  the 
ASTRO- ISO,  halt  been  highly  acclaimed  as 
the  ideal  Mobile/Base  station.  With 
microprocessor  control,  VRS  tuning  and 
microphone  scanning,  the  ASTRO- 150 A 
led  the  way  for  competitive  radios  now 
appearing  on  the  market. 


The  ASTRO- 102BXA  provides  basically  all 
the  fine  performance  of  the  ASTRO- 103  at  a 
lower  cost,  but  less  the  WARC  bands,  which 
of  course  may  be  added  later  if  desired. 


•  CUBIC 
COMMUNII 


CATIONS,INC 

305  Airport  Road,  Oceanside.  CA  92054 
(714)  757-7525 
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RF-4900 


Tune  ill  the  Panasonic  Command  Series™ 

top-of-the-line  RF-4900,  Everything  you  want  in 

short  wave  at  a  surprisingly  affordable  price. 

Like  fluorescent  all-band  readout  with  a  fft 

frequency  display.  It's  so 

accurate  (within  1  kHz,  to  " 

be  exact),  you  can  tune  in  f  iF 

a  station  even  before  it's  I 

broadcasting.  And  with  the  [  " 

RF4900's  eight  short  wave 

bands,  you  can  choose  any 

broadcast  between  1.6  and  ^ 

31  MHz.  That's  all  short  wave 

bands.  That's  Panasonic. 

And  what  you  see  on  the 
outside  is  just  a  small  part  of  what  Panasonic  gives 
you  inside.  There's  a  double  superheterodyne 
system  for  sharp  reception  stability  and  selectivity 
as  well  as  image  rejection.  An  input-tuned  RF 
amplifier  with  a  3-ganged  variable  tuning  capacitor 
for  excellent  sensitivity  and  frequency  linearity. 
Ladder-type  ceramic  filters  to  reduce  frequency 
interference.  And  even  an  antenna  trimmer  that 
changes  the  front-end  capacitance  for  reception 
of  weak  broadcast  signals. 

To  help  you  control  ad  that  sophisticated 
circuitry,  Panasonic's  RF-4900  gives  you  all  these 
sophisticated  controls.  Like  an  all-gear~drive 


tuning  control  to  prevent  Mbackfa$h;,s  Separate 
wide/ narrow  bandwidth  selectors  for  crisp  reception 
even  in  crowded  conditions.  Adjustable  calibration 


ing  to  exact  frequencies.  A  BFO  pitch 
control.  RF-gain  control  for 

jt  improved  reception  in  strong 

signal  areas.  An  ANL  switch. 

§  Even  separate  bass  and  treble 

controls. 


And  if  all  that  short  wave  isn  t 
enough.  There's  more.  Like  SSB 
(single  sideband)  amateur  radio. 
All  40  CB  channels.  Ship  to  shore 
Even  Morse  communications. 
AC /DC  operation,  And  with 

sonics  4"  full-range  speaker,  the  big  sound  of 

AM  and  FM  will  really  sound  big.  There's  also  the 
Panasonic  RR2900.  It  has  most  of  the  features  of 
the  RF-4900,  but  it  costs  a  lot  less. 

The  Command  Series  from  Panasonic,  If  you  had 
short  wave  receivers  as  good.  You  wouldn't  still  be 
reading.  You'd  be  listening. 

^Short  wave  reception  wilt  vary  with  antenna,  weather  conditions, 
operator's  geographic  local  Ion  and  other  factors  An  outside 
antenna  may  be  required  for  maximum  short  wave  reception. 

Panasonic. 

just  slightly  ahead  of  our  time. 


OSCAR  ORBITS 


Courtesy  of 


The  OSCAR  satellites  are  subject  to  atmospheric  drag,  of  course, 
and  the  present  period  of  intense  solar  activity  has  accentuated  the 
problem.  During  this  period,  our  sun  has  been  expelling  huge 
numbers  of  charged  particles,  some  of  which  find  their  way  into  the 
Earth's  upper  atmosphere,  increasing  the  density  (and  thus  the 
drag)  there.  It  is  through  this  region  that  the  OSCARs  must  pass. 
OSCAR  8,  in  a  lower  orbit  than  OSCAR  7.  is  the  more  seriously  af- 
fected of  the  two. 

If  the  drag  factor  is  not  considered  when  OSCAR  calculations  are 
performed,  long-range  orbital  projections  will  be  in  error,  For  exam- 
ple, by  the  end  of  1979,  OSCAR  8  was  more  than  20  minutes  ahead 
of  some  published  schedules.  The  nature  of  orbital  mechanics  is 
such  that  extra  drag  on  a  satellite  causes  it  to  move  into  a  lower  on 
bit,  resulting  in  a  shorter  orbital  period.  Thus,  the  satellite  arrives 
above  a  given  Earthbound  location  earlier  than  predicted. 

Using  data  supplied  to  us  by  Dr.  Thomas  A,  Clark  W3IWI  of  AM- 
SAT,  the  equatorial  crossing  tables  shown  here  were  generated 
with  the  aid  of  a  TRS-80TM  microcomputer.  The  tables  take  into  ac- 
count the  effects  of  atmospheric  drag  and  should  be  in  error  by  a 
few  seconds  at  most. 

The  listed  data  tells  you  the  time  and  place  that  OSCAR  7  and 
OSCAR  8  cross  the  equator  in  an  ascending  orbit  for  the  first  time 
each  day.  To  calculate  successive  OSCAR  7  orbits,  make  a  list  of 
the  first  orbit  number  and  the  next  twelve  orbits  for  that  day.  List  the 
time  of  the  first  orbit.  Each  successive  orbit  is  115  minutes  later 
(two  hours  less  five  minutes).  The  chart  gives  the  longitude  of  the 
day's  first  ascending  (northbound)  equatorial  crossing.  Add  29D  for 
each  succeeding  orbit.  When  OSCAR  is  ascending  on  the  other  side 
of  the  world   from  you.   it  will  descend  over  you.  To  find  the 


equatorial  descending  longitude,  subtract  166°  from  the  ascending 
longitude.  To  find  the  time  OSCAR  7  passes  the  North  Pole,  add  29 
minutes  to  the  time  it  passes  the  equator.  You  should  be  able  to 
hear  OSCAR  7  when  it  is  within  45  degrees  of  you.  The  easiest  way 
to  determine  if  OSCAR  is  above  the  horizon  (and  thus  within  range) 
at  your  location  is  to  take  a  globe  and  draw  a  circle  with  a  radius  of 
2450  miles  (4000  kilometers)  from  your  QTH.  If  OSCAR  passes 
above  that  circle,  you  should  be  able  to  hear  it,  If  it  passes  right 
overhead,  you  should  hear  it  for  about  24  minutes  total  OSCAR  7 
will  pass  an  imaginary  line  drawn  from  San  Francisco  to  Norfolk 
about  12  minutes  after  passing  the  equator.  Add  about  a  minute  for 
each  200  miles  that  you  iive  north  of  this  line.  If  OSCAR  passes  15° 
east  or  west  of  you,  add  another  minute;  at  30°,  three  minutes;  at 
45aT  ten  minutes.  Mode  A:  145-85-95  MHz  uplink,  29.4-29.5  MHz 
downlink,  beacon  at  29,502  MHz+  Mode  B;  432.125-.175  MHz  uplink, 
145.975-,925  MHz  downlink,  beacon  at  145.972  MHz. 

At  press  time,  OSCAR  7  was  scheduled  to  be  in  Mode  A  on  odd 
numbered  days  of  the  year  and  in  Mode  B  on  even  numbered  days. 
Monday  is  QRP  day  on  OSCAR  ?t  while  Wednesdays  are  set  aside 
for  experiments  and  are  not  available  for  use. 

OSCAR  8  calculations  are  similar  to  those  for  OSCAR  7,  with 
some  important  exceptions,  Instead  of  making  13  orbits  each  day, 
OSCAR  8  makes  14  orbits  during  each  24-hour  period.  The  orbital 
period  of  OSCAR  8  is  therefore  somewhat  shorter:  103  minutes. 

To  calculate  successive  OSCAR  8  orbits,  make  a  list  of  the  first 
orbit  number  (from  the  OSCAR  8  chart)  and  the  next  thirteen  orbits 
for  that  day.  List  the  time  of  the  first  orbit.  Each  successive  orbit  is 
then  103  minutes  later  The  chart  gives  the  longitude  of  the  day's 
first  ascending  equatorial  crossing.  Add  26°  for  each  succeeding 
orbit.  To  find  the  time  OSCAR  8  passes  the  North  Pole,  add  26 
minutes  to  the  time  it  crosses  the  equator.  OSCAR  8  will  cross  the 
imaginary  San  Francisco-to-Norfolk  line  about  11  minutes  after 
crossing  the  equator,  Mode  A:  145.85%95  MHz  uplink,  29.4*29.50 
MHz  downlink,  beacon  at  29.40  MHz.  Mode  J:  145.90-146.00  MHz 
uplink,  435.20435.10  MHz  downlink,  beacon  on  435.090  MHz. 

OSCAR  8  is  in  Mode  A  on  Mondays  and  Thursdays,  Mode  J  on 
Saturdays  and  Sundays,  and  both  modes  simultaneously  on  Tues- 
days and  Fridays.  As  with  OSCAR  7,  Wednesdays  are  reserved  for 
experiments. 
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11%  DISCOUNT 
Off  List 

64K  1  DRIVE    $34*40.00 

No  Tox**  on  Out  of  &tot*  Shipnwiti 
ImmediO'*  Shipment  On  MiQ.lt  11*4*.% 


$  DISCOUNT  $ 

TRS-80® 


DEALER  A301 


COMPUTER  SPECIALISTS 


FREE 
COMPUTER 

CATALOG 

UPON 

REQUEST 


26  3001  4K  Color       .  .  „ ,  t  „  S360  00 

26  tUS  R5  23?  Board  s*  00 

26  1 140  O    K  Interface  ......  ,,.249  00 

26  1l60M<mDi&k.  „._  .419  00 

26  117 1   Tvlophone  Modem         ,  , 169  00 

Fair  100  CPS  Centronics  ^30  Phntsr 577  00 

TbxI  QudiTy  Centronics  737  Printer 737.00 


CAT   WciHiim 


149,00 


1-800-841-0860  Toll  Free  Order  Entry 

MICRO  MANAGEMENT  SYSTEMS,  INC 


DOWNTOWN  PLAZA  SHOPPING  CENTER 

11SC  SECOND  AVE   5  W 

CAIRO.  GEORGIA  3>72ft 

GA   PHONE  NO   (912J  377  7120 


^313 


26-1061  4KI...  . 

26-1062  16K  III. 
26-1063  32K  til 
2 -Drives.  RS232 


■. » <  ■  • 


$630,00 
i . 888.00 


.  ...2225.00 

largest  Inventory  hi  SI    U  S  A 
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tfLM's  KT-34A 


Broadbanded,  efficient,  compact! 


Thanks  for  your  interest  in  our  KT-34A.  We're  glad  to  have  tickled  your  curiosity.  The  KT-34A  is  a  very 
special  antenna,  representing  the  first  significant  step  forward  for  tribander  design  in  20  or  more  years.  It  is 
made  for  the  amateur  and  the  equipment  of  today,  and  advanced  enough  to  meet  the  challenges  of  the  future. 

What  makes  the  KT-34A  so  different  from  a  conventional  tribander?  Basically,  the  traps,  coils,  and 
capacitors  have  been  discarded  in  favor  of  lossless  linear-loading  and  Hi-Q  air  capacitors,  all  composed  of 
aluminum  tubing!  These  allow  the  KT-34A  to  handle  4KW  PEP  at  an  unusually  high  level  of  efficiency.  The 
linear  loading  also  makes  full  1/4-wave  elements  possible  on  10  and  15  meters,  and  brings  20  meters  much 
closer  to  the  desireable  1/4-wave  than  any  conventional  tribander  (the  sketch  below  shows  the  remarkable 
metamorphosis  of  the  KT-34A  design)* 

Two  driven  elements  are  employed  to  make  the  KT-34A  unusually  broadbanded  (a  concept  applied  to 
most  KLM  antennas)*  VSWR  and  performance  remain  nearly  constant  across  each  of  the  three  bands  (see  the 
VSWR  charts).  A  KLM  balun  is  supplied  to  allow  direct  feed  from  your  50  ohm  coax. 

Structurally,  the  KT-34A  is  built  tough.  No  boom  support  is  required-  AH  the  aluminum,  including  the 
boom,  is  strong  weather  resistant  6063- T832  alloy,  All  the  hardware  is  stainless  steel  except  for  the  mounting  U- 
bolts.  Virtually  indestructable  Lexan  insulators  support  the  elements  and  insulate  them  from  the  boom.  Rotation 
is  possible  by  most  any  ham  rotor.  Wind  balance  and  wind  survival  are  excellent.  Boom  length  is  only  16  feet. 

To  meet  your  future  needs,  the  KT-34A  is  easily  expandable.  The  KT-34XA  Upgrade  Kit,  which  adds  two 
new  elements  and  doubles  the  boom  length,  produces  substantial  increases  in  performance.  Your  KT-34A 
cannot  become  obsolete  I 

A  great  deal  of  thought  and  care  has  gone  into  the  design  of  this  antenna.  It's  not  just  another  "me  too" 
tribander,  but  one  developed  from  modern  techniques,  materials  and  engineering.  We  hope  you  will  give  it  a  try. 
We  know  you  won't  be  disappointed  .  ,  .  , 


KT-34A  SPECIFICATIONS 

Frequencies  of  operation: 

14.0-14.350  MHz 

21.0-21,450 

28-29.750 
Gain:  7  dBd    ±  ,3  dB  across  each  band 
F/S:  30  dB 
F/B:  20  dB 

Feed  impedance:  50  ohms  with  balun  supplied 
Power  rating:  4KW  PEP 
Boom:   16  ft.  x  3"  O.D. 
Mast:  for  2"  O.D*  (standard ) 
Element  length:  24  ft.  average 
Turning  radius:   16  ft* 
Wind  area:  6  sq.  ft. 
Wind  survival:   100  MPH 
Suitable  Rotors:  TR-44,  Ham  "M",  HD-73, 

KR-400,  etc. 
Price:  $389.95 

KLM    P.  O.  Box  816,  Morgan  Hill,  CA  95037 


10M 


15M 


rih-r11-^- 

JJULUftl        1  U  I  tJ» 


2Sk  10M 


-J 

18&A    I5M  - 

137A   20M 


j 


Conventional  tribander  element 


Development  of  the  KT  34    A  element 
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1 ,  Replace  coils  with  lossless 
linear  loading 

2,  Fold  back  and  symmetrically 
place  linear  loading  for 
mechanical  strength  and 
balance 

3,  Extend  element  to  1  /4  wave 
on  15M.  Fold  back  and  de 
couple  lip  with  C2 

4,  Extend  tip  for  20M.  Tuning 
of  15and20Mis 
independent. 


WARDS 


from  page  12 

be  a  mobile  station  yourself,  giv- 
ing out  contacts  in  all  the  coun- 
ties of  any  one  state.  As  you  can 
see,  there  are  50  state  awards 


for  each  category  listed  above. 
A  potential  of  150  Individual 
awards  if  you  mastered  them 
all!  Whew!  You  may  work  any 
band  or  mode. 
As  with  the  other  awards,  do 


73  AWARDS  PROGRAM 

WORK  THE  WORLD  AWARD 


72  K2AIO 

74  9V1UK 

73  N7AKO 

7S  VK2VUQ 

NORTH  AMERICAN  CONTINENT  AWARD 

109  K2AIO 

112  VK2VUQ 

110   N7AKQ 

113  WDBKXT 

111  9V1UK 

SOUTH  AMERICAN  CONTINENT  AWARD 

9S  K2A10 

101  WB2FFV 

99  N7AKQ 

102  VK2VUQ 

100  9V1UK 

EUROPEAN  CONTINENT  AWARD 

125  K2AIO 

12B  VK2VUQ 

12G  N7AKQ 

129  N3BCZ 

m  9V1UK 

130  WDBKXT 

OCEANIC  CONTINENT  AWARD 

61   K2AIO 

ft3  9V1UK 

82   N7AKQ 

&4  VK2VUQ 

AFRICAN  CONTINENT  AWARD 

84  K2AIO 

B7  9V1UK 

&5  N7AKQ 

93  VK2VUO 

86  W04LYA 

ASIAN  CONTINENT  AWARD 

79  K2AIO 

B2  VK2VUO 

SO   N7AKQ 

83  W&2FFY 

B1   SV1UK 

73  DX  COUNTRY  CLUB  AWARD 

2  x  SSB 

51   9V1UK 

S3  VK2VUQ 

52  OE1UHS 

DX  CAPITALS  OF  THE  WORLD 

10  OE1UM6 

11   WB&UIA 

10  METER  DX  DECADE  AWARD 

1    WB4WRE/M                                                            5   DA2AL 

2  AC3Q 

6  W84TZA 

3  W5TJO 

7  WD5JRG 

4  WD0AVG 

8  WA4ZL2 

WORKED  ALL  USA  AWARD 

MIXED  BAND 

31   WlAGA 

37  K7DBV 

32  KA2CLQ 

38   KA4JQS 

33  KA48NO 

39  WDaiDD 

34  W4DDP 

40  KA2GZE 

35  AH6AX 

41    KA61YE 

36  DF6ZP 

WORKED  ALL  USA  AWARD 

75/80  METERS 

1    K AOAZQ 

4   KS4B 

2  W  DO  BOS 

5  WB9UKS 

3  KA5AOP 

8  KB5FN 

DISTRICT  ENDURANCE  AWARD 

1  AJ8L  {SO  mini  3  WB6CDM/7  (12  mln.) 

2  WL7ACY  (55  mtflj  4  WA3PMI/7  {36  mln.) 

OS  AWARD  OF  EXCELLENCE 


32  KA7GKO 

33  KA2GMJ 

34  KA1FXC 

35  VE7DZR 

36  KA8GIX  [7  MHz) 

37  KA8GIX(21  MHz) 


3«  KA3CBC 

39  KA7HPP 

40  WD4PLF 

41  KA1FKX 

42  WDftWC 

43  KA6IYE 


Full  details  of  the  73  Awards  Program  can  to  found  In  the  August  and 
September,  i960,  issues  of  this  magazine.  Why  not  become  part  of  the  fastest 
growing  awards  program  around! 


not  send  QSL  cards!  Have  your 
contacts  verified  by  at  least  two 
amateurs  and  forward  this  list 
and  a  $1.00  award  fee  to  Ray 
Teeter  N2RT,  RD  2,  Canaan 
Heights,  Locke  NY  13092. 

BONANZA  AWARD 

The  Bonanza  award  is  prob- 
ably the  most  demanding  of  all 
the  awards  being  offered  by 
Ray. 

To  qualify,  applicants  must 
work  the  same  mobile  In  the 
various  counties  of  a  single 
state,  There  are  three  categories 
in  which  to  apply.  Class  A— 
working  the  same  mobile  in  all 
counties  of  a  single  state;  Class 
B — working  the  same  mobile  in 
2/i  of  the  counties  within  a 
single  state;  and  Class  C— 
working  the  same  mobile  in  at 
least  Yj  of  the  counties  of  a 
single  state. 

Both  the  applicant  and  the 
mobile  contact  will  get  awards 
for  their  efforts,  To  apply,  pre- 
pare your  list  of  contact  dates 
and  times,  band  and  mode  of  op- 
eration, county  and  state  of  op- 
eration, and  last  and  most  inv 
portant,  the  mobile  contacted  in 
each  case. 

Have  your  list  of  contacts 
verified  by  at  least  two  amateurs 
or  a  local  radio  club  secretary. 
Send  a  $1.00  award  fee  and  your 
application  to:  Ray  Teeter  N2RTt 
RD  2,  Canaan  Heights,  Locke 
NY  1 3092. 

UNION  COUNTY  AWARD 

Here  is  an  historical  award 
being  offered  by  Ray  which  re- 
quires the  applicant  to  work 
Union  counties  of  the  United 
States. 

Offered  in  three  award  cate- 
gories, applicants  must,  for 
Class  A,  work  18  Union  counties 
of  the  USA;  for  Class  BT  work  12 
Union  countries;  and  for  Class 
CT  work  at  least  6  Union  coun- 
ties of  the  USA. 

Send  your  list  of  verified  con- 
tacts along  with  a  $1.00  award 
fee  to  Ray  Teeter  N2RT,  RD  2T 
Canaan  Heights,  Locke  NY 
13092. 

ARMSTRONG  PIONEER 
AWARD 

The  Major  Armstrong  Mem* 
orial  Amateur  Radio  Club  has  in- 
stituted the  Armstrong  Pioneer 
Award,  an  honor  to  be  bestowed 
annually  on  the  amateur  who 
has,  in  the  opinion  of  the  voting 
members,  done  outstanding  ser- 
vice for  an  amateur  community. 

Any    amateur   operator   or 


group  of  amateurs  may  nomi- 
nate a  ham  whom  they  feel 
meets  the  criteria  listed  below. 
Nominations  opened  Novem- 
ber, 1979,  and  will  be  accepted 
for  as  long  as  the  award  pro- 
gram exists.  Members  of  the 
Major  Armstrong  Memorial  ARC 
will  review  each  year's  nomina- 
tions every  spring,  determining 
by  vote  the  amateur  whot  in  the 
spirit  of  Major  Edwin  H.  Arm- 
strong, Inventor  of  Frequency 
Modulation,  has  contributed  the 
most  to  amateur  radio  through 
pioneering  efforts. 

The  following  criteria  should 
be  observed  when  considering 
an  amateur  for  nomination:  (1) 
the  nominee  should  be  a  li- 
censed amateur  or  group  of 
amateurs;  (2)  the  nominee 
should  have  made  a  significant 
contribution  to  ham  radio  by  .ex- 
perimentation and  development 
in  new  or  little-used  bands  or 
modes  (examples;  development 
of  equipment  for  SSTVT  OSCAR, 
RTTY,  EME;  revival  of  neglected 
modes  like  facsimile;  technical 
developments  that  help  popu- 
late little-used  bands,  etc.);  or  (3) 
the  nominee  should  have  made 
a  significant  contribution  to 
ham  radio  by  promoting  the  use 
of  such  bands  or  modes  {ex- 
amples: efforts  to  keep  10 
meters  during  sunspot  minima 
via  nets,  clubs,  beacons,  etc.;  ef» 
forts  to  increase  activity  on  1 296 
MHz  and  microwave  bands;  ef- 
forts to  keep  AM  or  other  obso- 
lete modes  alive  via  nets,  con* 
tests,  etc.;  efforts  to  promote 
the  concept  of  amateur  radio  in 
countries  where  it  is  not  per- 
mitted, etc.), 

The  examples  are  only  that; 
the  committee  hopes  the  ham 
fraternity  will  respond  with 
news  of  any  kind  of  amateur 
radio  pioneering. 

Talk  about  this  award 
nomination  at  your  next  club 
meeting.  Send  your  statement 
about  the  nominee  you  select 
to:  Major  Armstrong  Memorial 
Amateur  Radio  Club,  Inc.,  PO 
Box  1234,  Englewood  Cliffs  NJ 
07632. 

THE  REVEREND  JOHN  FLYNN 
MEMORIAL  AWARD 

This  award  has  been  instigat- 
ed by  the  Alice  Springs  Commu- 
nity College  Radio  Club  of  Aus- 
tralia, It  was  founded  in  memory 
of  Reverend  John  FlynnT  who 
pioneered  the  Australian  Inland 
Mission,  the  Royal  Flying  Doc- 

Continued  on  page  120 
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LOOKING  WEST 


8/7/  Pasternak  WA6ITF 

c/o  The  Westiink  Radio  Network 

Suite  718 

7046  Hollywood  Blvd. 

Hollywood  CA  9002$ 

THE  SIX-METER  READER 
REACTION  DEPARTMENT: 

Though  it's  taken  some  time* 
we  are  now  really  getting  input 
and  ideas  concerning  amateur 
radios  repopufation  of  the  six- 
meter  band.  One  of  the  most  in- 
teresting letters  received  came 
from  Lew  Collins  W1GXT,  and  it 
reads: 

I  read  your  September,  1980, 
column,  Looking  West,  with 
much  interest  since  I  have  been 
working  on  the  development  of  a 
six-meter  bandplan  for  a  number 
of  years.  In  addition,  I  have  been 
a  user  of  the  band  during  all 
those  years,  and  thus  feel  I  am 
qualified  to  offer  some  insights 
into  the  six-meter  problem  that 
are  not  available  to  a  passive 
observer  such  as  you.  I  am  hope- 
ful that  the  comments  that  I  am 
offering,  which  may  on  the  sur- 
face sound  a  bit  negative,  will  be 
received  by  you  in  the  construc- 
tive spirit  in  which  they  are  In* 
tended. 

In  my  opinion,  three  factors 
fed  to  the  demise  of  six  meters 
as  you  remember  It:  1)  The 
growth  of  two-meter  FM/repeat- 
er  operation,  2)  The  ever-present 
TVI  problem  on  six,  and  3)  The 
decrease  in  solar  activity,  Prob- 
ably item  1),  as  correctly  ob- 
served in  your  article,  was  the 
major  factor  I  claim  that  the 
bulk  of  six-meter  activity  was  of 
the  low-power,  rag-chewing 
local  nature  that  you  remember, 
with  a  little  DX  sprinkled  In  for 
excitement.  The  six-meter  sta- 
tion with  a  pair  of  4-400s  and  six- 
over-six  yagis  was  the  excep- 
tion, rather  than  the  rule. 

TVI  has  always  been  a  serious 
problem  for  the  six-meter  oper- 
ator, particularly  in  those  areas 
with  channel  2  (Boston,  New 
York,  Los  Angeles,  etc.).  The 
consumer  electronic  equipment 
of  the  70s  not  only  exists  in 
unprecedented  quantity,  but  the 
interference  rejection  properties 
in  genera!  are  poorer  as  manu^ 
facturers  strive  to  remain  com- 
petitive. Many  six-meter  opera- 
tors who  went  CRT  because  of 


TVI  discovered  they  could  have 
as  good  or  better  local  commun- 
ication without  the  TVI  hassles 
by  getting  on  the  local  two- 
meter  repeater.  Unknown  to  you, 
the  diehards  with  the  big  rigs 
and  big  antennas  sat  quietly  by 
waiting  for  the  DX  openings  of 
1979*80,  Just  read  a  few  issues 
of  KSZMS's  newsletter  if  you 
don't  believe  me! 

I  must  take  exception  with 
your  statement  that  none  of  the 
existing  input-output  spacings 
is  workable.  (Otherwise,  why 
would  so  many  different  stan- 
dards flourish?)  I  could  list  num- 
erous counter  examples  to  your 
claim,  but  perhaps  the  most 
striking  is  the  repeater  located 
on  the  WCAU-TV  tower  in  Phila- 
delphia which  uses  120-kHz 
input-output  separation!  This 
repeater  has  wide-area  cover- 
age and  hundreds  of  users. 

The  basic  parameter  In  de- 
signing a  duplex  transmission 
system,   such   as  an   amateur 


your  article.  While  It  Is  true  that 
the  greater  the  Input-output 
separation,  the  easier  It  is  to 
make  a  repeater  work,  that  is  not 
necessarily  true  for  the  system 
consisting  of  one  repeater  plus 
a  number  of  mobile  users. 
Specifically,  many  of  the  ama- 
teurs who  operate  six-meter  FM 
use  high-quality  transceivers 
which  were  originally  manufac- 
tured for  the  land-mobile  market 
by  Motorola,  General  Electric, 
RGAr  etc.  These  are  not  the  old 
vacuum-tube  boat  anchors  you 
remember  from  your  early  days 
of  amateur  FM,  but  are  fre- 
quently solid-state  or  hybrid 
designs  offering  the  state-of- 
the-art  in  mobile  transceiver  per- 
formance. 

In  order  to  produce  a  quality 
transceiver,  the  front-end  as 
well  as  the  transmitter  exciter 
stages  are  fairly  narrowband  to 
minimize  spurious  output  and 
responses.  Consequently,  there 
is  a  definite  upper  limit  imposed 
upon  a  repeater's  input-output 
separation  by  the  user's  radio, 
assuming  that  the  user  desires 
to  have  the  capability  of  simplex 
as  well  as  repeater  operation.  (It 
is  my  observation  that  most  six- 
meter  FMers  desire  to  maintain 


*\  , .  I  believe  you  do  not  take  the  amateur  radio 
control  enthusiasts  seriously  enough. .  .they 
will  not  QSY  without  a  fight.  I  would  like  to  see 
you  propose  a  plan  based  on  FCC  regulations  as 
they  now  exist, .  . so  that  it  could  be  put  Into  ef- 
fect sooner  rather  than  later." 


repeater,  is  not  the  number  of 
kllohertz  separation  between 
the  transmitter  and  receiver  fre- 
quencies, but  rather  the  per- 
centage separation.  Thus,  if  we 
are  to  adopt  220-MHz  standards 
for  use  on  six  meters,  the  opti- 
mum input-output  separation  is: 
16/223.5  =  0.0072,  which  works 
out  to  be  380  kHz  at  53  MHz.  In- 
teresting enough,  North  Shore 
RF  Technology,  who  pioneered 
the  notch-type  duplexer  for  the 
amateur  market  produced  a  six- 
meter  duplexer  for  400-kHz 
spacing. 

The  220-kHz  separation  used 
in  southern  California  and  the 
200-kHz  value  used  in  eastern 
New  England  were  both  derived 
the  same  way,  but  starting  with 
the  now  universal  600-kHz  sepa- 
ration used  on  two  meters. 
0.600/147.0  =  0.0041,  which 
gives  216  kHz  at  53  MHz. 

There  is  another  side  to  this 
Input-output  separation  issue 
which  you  totally  neglected  in 


a  simplex  capability.  In  fact,  one 
of  the  major  advantages  of  six 
over  two  is  that  the  simplex 
working  range  is  greater.  That  is 
why  I  originally  got  on  six 
meters,) 

I  must  also  point  out  that  you 
have  made  an  error  in  using  and 
interpreting  Carson's  Ruie,  Car- 
son's Rule  does  not  say  that  the 
bandwidth  of  an  FM  signal  is  in- 
finite, although  an  exact 
mathematical  analysis  of  an  FM 
signal  does  lead  to  that  conclu- 
sion. What  Carson's  Rule  does 
say  is  that  an  FM  signal  does 
not  have  appreciable  sideband 
energy  outside  of  the  band 
B  =  2f  +  2W.  All  Carson's  Rule 
says  is  that  an  FM  signal  oc- 
cupies more  bandwidth  than 
does  AM;  practically  speaking, 
both  have  finite  bandwidth. 

The  issue  of  whether  the 
repeater  or  user  transmitter 
should  be  closer  to  TV  channel  2 
is  a  bit  more  complex  than  you 


have  indicated.  Although  I  hap- 
pen to  agree  with  your  position 
on  this  matter,  others  have 
argued  loud  and  long  for  the 
other  way  around. 

Unfortunately,  I  believe  you 
do  not  take  the  amateur  radio 
control  enthusiasts  seriously 
enough,  and  if  you  have  not 
heard  from  them  by  now,  it  is 
merely  because  they  have  not 
read  your  proposal.  In  my  ex- 
perience, they  view  53.1,  53,2, 
53,3r  53.4,  and  53.5  MHz  as  their 
private  domain,  and  they  will  not 
QSY  without  a  fight.  Space  does 
not  permit  going  into  this  com- 
plex issue  here. 

There  have  been  numerous  at- 
tempts over  the  past  ten  years 
to  move  the  national  simplex 
channel  from  52*525  MHz  to 
something  else,  such  as  52,520, 
with  no  success.  There  are  hun- 
dreds (maybe  thousands)  of  six- 
meter  FMers  in  the  less  densely 
populated  areas  who  operate 
52.525  MHz  exclusively,  and, 
consequently,  there  is  a  great 
deal  of  resistance  to  change.  I 
beiteve  that  any  realistic  band- 
plan  will  have  to  accommodate 
this  long-established  frequency, 
even  if  it  doesn't  make  sense 
logically. 

Your  proposed  use  of  50.00  to 
50.25  MHz  is  slightly  at  variance 
with  accepted  practice  there, 
and  needs  slight  revision. 
SMIRK,  the  Central  States  VHF 
Society,  and  other  well-known 
VHF  DX  groups  should  be  con- 
sulted on  this  point. 

In  summary,  1  am  in  complete 
support  of  your  appeal  for  a  na- 
tional six-meter  bandplan.  How- 
ever, !  believe  your  proposal  has 
some  major  flaws  which  must 
be  corrected  if  it  is  to  gain  ac- 
ceptance. Otherwise,  we  will 
just  progress  from  having  N  dif- 
ferent six-meter  plans  to  having 
N  +  1  such  plans.  In  addition,  I 
would  like  to  see  you  propose  a 
plan  based  on  the  FCC  regula- 
tions as  they  now  exist,  so  that  it 
could  be  put  into  effect  sooner 
rather  than  later. 

Keep  up  the  good  work. 

Best  regards, 
Lewis  D.  Collins  W1GXT 

As  you  can  see,  Lew  spent 
quite  a  bit  of  time  in  preparing 
his  commentary.  There  is  much 
with  which  I  agree,  and  points 
on  which  I  disagree,  The  impor- 
tant thing  is  that  he  took  the 
time  to  write.  Next  month,  HI  an- 
swer Lew's  letter  In  the  mean- 
time, keep  your  thinking  caps 
on. 
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Eric  Shaikhauser  W9C1 
527  Spring  Creek  Road 
Washington  tL  67 571 


The  History  of  Ham  Radio 


part  XIII 


Reprinted  from  Q00  News,  a  publication  of  the  Chicago  Area  Chapter  of  the  QCWA. 


On  the  lighter  side  of 
_  amateur  radio,  during 
the  long  winter  nights,  there 
evolved  within  the  fraterni- 
ty a  new  phase  of  activity.  It 
had  its  inception  in  the 
many  curious,  humorous, 
and  indescribable  stories 
under  the  pen  name  of 


fflc  (9f,Ml 


on* 


who  now,  through  the  lapse 
of  time,  has  become  a  hal- 


lowed iegend.  The  legend  is 
now  permanently  memo- 
rialized in  the  Wouff  Hong 
Story. 

According  to  research, 
the  ever-present  references 
to  the  fabulous  wouff  hong 
came  about  like  this:  In  the 
days  when  amateur  radio 
was  in  swaddling  clothes, 
way  back  in  about  1914, 
there  emerged  a  person- 
ality known  as  the  Old  Man. 

As  reality  would  have  it, 


8 


QST 


Rotten  QRM 


By    "The    ON    Man." 


this  individual  was,  as  all 
amateurs  were  and  are  to 
this  day,  afflicted  with  the 
sad  but  ever-present  prob- 
lem of  raucous  distur- 
bances, be  they  man-made, 
nature-made,  or  even  fab- 
ricated right  within  the 
shack  of  the  beholder.  This 
perpetual  problem  was 
known  in  the  days  of  yore 
as  "Rotten  QRM."  But  to  go 
on  with  the  research. 

Plagued  in  the  very  early 


January,  1917 


Say,  fellowi,  here1*  the  old  man  again  Thu  time  he1*  nil  excited  and  boiling  ov«r, 
In  fact  he'*  to  wild  about  sonic  "Rotten"  tuhject  that  he  haa  fallen  back  to  iome  queer 
iialect  and  shout*  about  "woiiTf  hongV,  *'retty*nitchcV\  and  some  disorder  known  to 
the  trade  as  "ugerumf'\  What  do  all  theie  mean?  Better  read  the  article  and  toe, 
- — Editor. 


days  of  wireless  communi- 
cation with  such  interfer- 
ence, driving  sane  but  de- 
termined listeners  (wishing 
to  remain  that  way)  to  dis- 
traction, especially  when 
the  headphones  were  se- 
curely clamped  over  both 
ears,  listening  intently  for 
what  the  Morse  dots  and 
dashes  were  meant  to  con- 
vey, there  emerged  the  fol- 
lowing effusive  but  clear 
and  loud  verbiage  into  print 
[the  Old  Man  exclaiming]: 

"Fellows,  [all  excited  and 
boiling  over]  fellows,  this 
QRM  business  is  getting  my 
nanny  — here  it  is  midnight 
—  I  have  smoked  myself  in- 
to a  state  of  funk  —  the  floor 
is  covered  with  burnt 
matches—  I  am  losing  a  per- 
fectly good  temper— there 
is  no  sign  this  wilf  not  con- 
tinue all  night  long  .  How 
long  do  the  radio  bugs  sit 
up  at  night  anyway?  — What 
are  we  going  to  do  about 


U  i  3vir  > 


Smoked   himself    into    a   state    of    funk. 


(::> 


<  i  ,  4 


'  j 


Poor    girl     in     Ml.     who     hasn't     lietird     from 
her    fellow    in    24    hourt. 


Rubber    band — Commercial    tone, 
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Get  your 

TEN-TEC 

money-back 

guarantee' 
transceiver 

from  AES 


CALL  TOLL  FREE 

1-800-558-0411 

In  Wl  (outside  Milwaukee  metro) 
1-800*242-5195 


AMATEUR 
ELECTRONIC 


SUPPLY 


inc. 


4828  W.  Fond  du  Lac  Avenue 
Milwaukee,  Wl  53216  (414)  442-4200 

-AES  BRANCH  STORES- 

Wicktiffe,  OH  44092;  28940  Euclid  Ave. 
(216)  585-7388;  OH  Wats  1-800-362-0290 

Orlando,  FL  32803;  621  Commonwealth  Ave, 

(305)  894-3238;  FL  Wats  1-800-432-9424 

Las  Vegas,  NV  89106;  1072  N.  Rancho  Dr, 

(702)  647-3114;  Outside  NV  1-800-634-6227 


""REPMTEM 


'no 


Now  with  courtesy 

beep  and  beacon 

capability. 


New  and  Improved 

Receiver 

and  Transmitter 


OPTIONS 
Dup  lexers 
Bask  auto  patch 
Matching  cabinet 

,0005%  High 
stability  crystals 


Hi  Pro  Mk  1 

144  or  220  MHz  $999.00 


5^.* 


COR  Identifier;  All  on  one 

board,  programmable,  fully  ad- 
ju arable  time  out  (.5  7  mln.)r 
hang  time  {0-1  mtn-),  identifier 
( t  - 1  O  mln),  tone,  speeds 
volume.  L.E.D.  outputs,  low  cur- 
rent drain,  CMOS  logtcr  plugs 
For  easy  installation  and 
removal  plus  much  more. 

$109,95 
Bask  Repeater  $799.00 

2M  1 30- 1 75  MH/Basic  Repeater  for  2  meiers  with  all 

the  features  of  the  HI  Pro  Mk  I  less  the  power  supply 

and  front  panel  controls  and  accessories. 

PA  residents  please  add  G%  tax. 


M.€igginTe  Electronic  Laboratory 


645  Westtown   RD. 
WEST    CHESTER,     PA.     I»3»0 
PHONE    £15   435-fiOBi 


^46 


Handful 
of 

POWER 

Give  your  low-power  2-meter  rig  real  punch  by       +2  or  2  watt  nominal  drive  (specify) 
delivering  a  potent  25-watt  signal  with  only  two       •  2  watt  modal  delivers  15-20  walls  with  m\f 

watts  of  drive  (also  available  set  up  for  200  milli-  °"e  *Jtt  °f  *'"     -     PJtD      „™ 

i     r  j   ^      1™«  *«  mn.,n*        •  10  MHi  bandwidth  for  CAP  ar  MARS 

watts  dnvel.   Compact  and  convenient  to  mount,       #  Meflts  (||  app|jc|ih!B  FfJC  specificatjons 

VoCom's  Model  2CD25  is  ideal  for  car  boat  or  #  m  mW  dHve  mpde|  permj!s  opcratirig  icom 

anywhere  you've  got  a  12  VDC  source.    At  only  h*^  0f  YflKII  FT-207R  on  their  battery-saving 

$84.95   ($99  95  for   200   mW   drivel,   it's  the  low -power  mode 

perfect  companion  for  your  Drake,  Encomm,  Henry,  •  Only  $84,95  ($99.95  tor  200  mW  drive) 

Icom,    Kenwood,    Motorola,   Standard,    Wilson, 

Yaesu  or  other  2- mater  FM  portable! 

Even  More 

POWER 

Give  your  2-meter  hand-held  50  watts  of  punch 
with  the  Model  2CG5G,  or  100  watts  with  the 
Model  2C100  amplifiers.  Of  use  the  Model  2C10D 
with  your  25-wail  output  2-meter  rig,  by  plugging 
in  the  appropriate  drive  programming  module. 

Compact  and  reliable,  all  VoCom  power  amplifiers 
feature  front-panel  on-off  switching  for  conven- 
ient shut  down  when  they're  not  needed  for  short 
hauls,  plus  an  LED  status  indicator 

See  your  dealer  or  contact  VoCom  today  for  a 
copy  of  our  detailed  four-page  catalog. 

ANTENNAS  for  2-meter  Hand-Helds 


5/e-Wave  Gain  Antenna 

Provides  nearly  10-dB  gain  over  a 
rubber  ducky  when  extended  to  its  full 
47".  yet  telescopes  to  only  8"  for  listen- 
ing or  carrying.  Works  with  any  BNC 
equipped  radio...  Only  $24.95 


NEW!  Short,  Compact 
"UGLY  DUCKLING" 

Only  4W  short,  yet  performs  I  i  ke  a  "full 
size"  ducky.   Available  for  either  BNC 
or  threaded  mounts. 
Only  $14.95  (BNC),  $12.95  (threaded) 


Available  now  from  your  local  amateur  radio  dealer  or  order  direct: 

f0^z  C^  Vl  I    65  E***  Palatine  Rw*  Suite  111,  Prospect  Heights,  IL  60070 

PRODUCTS  CORPORATION  A*    (312)  459-3680 


Reader  Service— see  page  82 
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this  business?  — When  we 
heard  some  commercial 
station  say  QRM  we  had  to 
look  it  up  on  the  chart  to 
see  what  it  meant  Later 
we  began  talking  to  the 
fellow  over  on  the  other 
side  of  town,  and  then  was 
born  our  amateur  QRM. 

"But  when  we  have  a  fel- 
low who  has  not  written  to 
his  girl  for  a  full  twenty-four 
hours,  and  who  positively 
must  get  the  message  to  her 
over  in  Illinois,  it  becomes  a 
serious  matter  to  have 
someone  else  getting  gay 
with  the  ether;  especially 
when  the  latter  has  no  con- 
ception of  the  existence  of 
the  word  brevity/  The  trou- 
ble is,  the  young  squirts 
don't  stop  to  think.  Willy 
with  his  sputtering  spark 
coil  discharge  sends  out 
this  hogwash  —  now  listen 
to  this 

"  'Yes  yes  jst  wyd  glucky 
wait  a  mt  muddy  wouff 
hong  bliftsky  monkey  mo- 
tor/ We  assume  from  this 
message  that  C lucky  is  be- 
ing asked  to  wait  a  minute 
while  Bliftsky  seeks  a  wouff 
hong  with  which  to  wal  lop  a 
monkey  the  next  time  the 
latter  faces  towards  the  mo- 
tor, I  do  not  think  t  know 
just  exactly  what  a  wouff 
hong  is,  Probably  some 
piece  of  apparatus  used  in 
the  southern  states  to  beat 
monkeys  with. 

"It  is  this  form  of  uninter- 
esting 'conversation'  which 
clutters  up  the  air  with 
QRM.  Of  what  moment  is  it 
to  the  rest  of  the  world  that 
this  fellow  Bliftsky  is  going 
to  smear  somebody's  mon- 
key with  a  wouff  hong? 
When  anybody  relapses  in- 
to such  a  mental  slop  as  to 
want  to  operate  with  a  thing 
named  a  wouff  hong,  he 
ought  to  keep  his  trouble  to 
himself  and  not  compel  all 
of  us  respectable  amateurs 
to  listen  to  his  drool.  To 
slave  and  slobber  a  lot  of 
foolish  twaddle  like  this 
when  that  poor  girl  in  Illi- 
nois has  not  had  a  letter 
since  yesterday  is  plain 
wicked. 

"Or  just  cast  a  lingering 


look  at  this: 

"  'Biirgrmph  bru  rotary 
ge  ge  ugerumf  om  with  my 
set  rettysnitch  spitty  tone 
hit  in  potimus?'  Now  what 
do  you  suppose  the  poor 
gink  was  trying  to  say  when 
he  unreeled  that?  You  have 
to  guess  a  lot  in  wireless, 
and  how  would  you  guess 
this?  Something  is  wrong 
with  this  fellow's  biirgrmph, 
his  rotary  also  has  a  bad 
case  of  the  ugerumf  and 
somebody  around  the 
place  must  have  spit  on  his 
rettysnitch,  because  his 
tone  was  so  rotten  it  hit  him 
on  his  potimus  Sounds  bad 
to  me.  Why  will  some  peo- 
ple send  such  personal  mat- 
ter  by  wireless  when  the 
whole  country  can  over- 
hear? It  isn't  decent,  and  it 
makes  the  QRM  more  rot- 
ten than  ever,  and  just  think 
of  the  way  it  makes  a  per- 
fectly good  logbook  ap- 
pear. 

"I  spent  the  better  part  of 
ar\  hour  trying  to  make  out 
what  ailed  the  poor  fellow's 
biirgrmph,  but  had  to  give  it 
up.  What  we  ought  to  do  is 
to  organize  an  Anti-QRM 
Association,  Then  let  us 
elect  for  Chairman  the 
worst  plug-ugly  we  can  find 
in  these  U.S.A.  Then  let  us 
chip  in  a  little  money  and 
hire  a  clerk  with  a  bad  dis- 
position who  will  write  let- 
ters threatening  the  life  of 
everybody  whom  the  mem- 
bers  report  as  causing  need- 
less  QRM.  Let  us  rise,  fellow 
bugs  — down  with  the  fel- 
low with  the  scratchy  spark 
coil  — down  with  the  fellow, 
the  unspeakable  skunk  who 
calls  somebody  and  sends  a 
long  relay  message  repeat- 
ing each  word  three  times 
when  the  station  to  which 
he  is  sending  Is  sending  one 


THE  OLD  MAN 

WKLL!  WELL!  W'VAAA  LOOK  WHO'S 
HKttK.  A  picture  ttf  T1!K  OLD  MAN. 
It  i ;nmr  in  this  m;ul,  just  like  ;ill  lit**  stories 


thing  at  a  time  himself. 

"There,  by  heckP  I  have 
that  stuff  off  my  back  and 
chest.  Now  you  over  there 
in  Illinois,  get  this  call —  let 
everybody  stand  back  from 
now  on  —  I'm  tired  and 
sleepy  and  cross  — and  I 
don't  care  who  I  QRM,  unti 


I    get    that    pin    cleared 
off.      " 

That  was  the  way  the 
Wouff  Hong  was  brought 
into  being,  and  it  will  con- 
tinue to  dominate  the  cold 
and  blustery  nights  at  ham 
gatherings  to  perpetuity  — 
Believe  it  or  not!!  ■ 


Three  Wouff  Hongs  decorate  a  ham  shack, 
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*  Technical  Forums 

*  ARRL  and  FCC  Forums 

*  GIANT  3-Day  Flea  Market 

*  New  Products  and  Exhibits 

*  Grand  Banquet 

*  Women's  Activities 

*  Special  Group  Meetings 

*  Microprocessor  Forum 
+  YL  Forum 

*  Hundreds  of  Prizes 

+  Amateur  of  Year  Award 

*  Special  Achievement  Awards 


DAYTON 


April  24,  25,  26, 1981 

Hara  Arena  and  Exhibition  Center  -  Dayton,  Ohio 

Meet  your  amateur  radio  friends  from  all  over  the  world  at  the  internationally  famous  Dayton 

HAMVENTION 

Seating  will  be  limited  for  Grand  Banquet  and  Entertainment  on  Saturday  evening  so  please 
make  reservations  early. 

If  you  have  registered  within  the  last  3  years  you  will  receive  a  brochure  in  late  February,  If  not 
write  Box  44,  Dayton,  OH  45401 . 

Nominations  are  requested  for  Radio  Amateur  of  the  Year  and  Special  Achievement  Awards. 
Nomination  forms  are  available  from  Awards  Chairman,  Box  44,  Dayton,  OH  45401. 

For  special  motel  rates  and  reservations  write  to  Hamvention  Housing,  1980  Winters  Tower, 
Dayton,  OH  45423.  NO  RESERVATIONS  WILL  BE  ACCEPTED  BY  TELEPHONE. 

All  other  inquiries  write  Box  44,  Dayton,  OH  45401  or  phone  (51 3}  296*1 165  —  5-10  P.M.  EST 


Rates  for  ALL  3  Days: 

Admission:  $6  in  advance,  $7  at  door. 
Banquet;  $12  in  advance,  $14  at  door, 
Flea  Market  Space:  $1 2  in  advance,  $1 4  at  sate. 


Make  checks  payable  to  Dayton  HAMVENTION,  Box  33,  Dayton,  OH  45405. 
Bring  your  family  and  enjoy  a  great  weekend  in  Dayton. 
Sponsored  by  the  Dayton  Amateur  Radio  Association,  Inc. 
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WE'RE   ROLIN 

IN  CRYSTALS! 

2  Meter  Crystals  —  $3,95  each 
(10  or  More  —  $3.50  each) 


We  Stock  Crystals  For: 


Clegg 

Drake 

Icom 

Kenwood 

Midland 

Regency 

Standard 

Wilson 

Yaesu 

Rollii  Distributors 

PXX  Box  436  Department  7 

Dundlen,  M.J.  08812 
201-469  1219 


(We  Also  Accept  Orders  For  Custom  Crystals.) 


. .  .  at  last . . . 
pour  shack  organized! 

A  beautiful  piece  of  furniture  -  your  XYL  will  love  it! 

$16450  S-F  RADIO  DESK 

Deluxe  -  Ready  to  Assemble 


Designed  with  angled  rear  shelf  for  your 
viewing  comfort  and  ease  of  operation 

FINISHES:  Walnut  or  Teak  Stain. 

Floor  Space;  39    Wids  by  30"  Deep 

Additional  Informaiion  on  Request 

Checks,  Money  Orders,  BarrkAmerseafd 

and  Master  Charge  Accepted,  £ 

F.O.B.  Culver  dry  (In  Calif  Adtf  &%  Sales  Tax  | 
DEALER  INQUIRIES  INVrTED , 


si 


^  S-f  Amolew  Radio  /emes 

4384  KEYSTONE  AVENUE  '  CULVER  CITY,  CALIF.  90230  —  PHONE  (213)  837-4870 


RTTY/CW  FOR  THE  TRS-80* 


ROM- 116 

RTTY/CW  Operating  System 


FEATURING: 

•  ASCII  BAUDOT-CW 

•  SPLIT-SCREEN  VIDEO 

•  REAL  TIME  CLOCK 

PLUS: 

•  Word-w  rapping 

*  Two  serial  ports 

45.45  to  9600  Baud 


CBOUfl 

McroProducts 

P  O  Box  892 

Marysville,  Washington  98270 
(206)  659-4279 


•  Serial  ports  use  USARTS 

•  Automatic  CW-  ID 

•  Program  status 

continuously  displayed 

•  Instantly  change: 

program  status 

Baud  rates 

ASCII  Baudot  modes 

•  Transmitter  under 

program  control 

•  Self  tracking  CW  speed 

•  LLI5T  &  LPRINT  usable 

on  any  serial  printer 

•  All  software  easily 

transferred  fo  disk 

•  Requires  LEVEL  II  16K  RAM 

Model  I  or  Model  III, 
external  terminal  kini-1 

•  Includes  pc  board,  cobinef, 

software  &  manual 

•  Unconditionally  guaranteed 

for  30  days 

•  Limited  parts  &  labor 

warranty  for  90  days 

•  ASSEMBLED  &  TESTED   $325 

Washington  residents  add  5  3°*    vale*  im 


*A  Ijpdemork  rjl  the  Tondv  Cor 
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The  Most  tihiintfil 

liilnmiilir  rimi|)iitino 

Pttwer  Mm 
In  Amateur  Radio! 


MODELS  31  and  32* 

Our  portable  Models  31  and  32  feature 
the  same  state-of-the-art  technology 
that  is  incorporated  i n  their  Big  Brother, 
the  Model  30.  Never  again  will  you  have 
to  bother  with  SWR  "calibrate"  controls 
and  switches!  Signalcrafters'  custom 
integrated  circuit  makes  power  and 
SWR  measu rement  a  "handsofT  opera- 
tion by  automatically  computing  SWR 
The  result  is  unparal leled  accuracy  and 
ease  of  operation, 

FEATI/RE& 

•  CUSTOM  IC-Computes  SWR  from 
the  level  sensed  on  the  transmission 
line  independent  of  the  power  level 
This  analog  computer  operates  over 
a  range  of  only  one  watt  to  the  full 
scale  of  the  meter  with  unequaled 
accuracy. 

•  RUGGED  TAUT-BAND  METERS- 

Provide  accuracy  and  readability 
that  must  be  seen  to  be  appreciated. 

•  HEAVY  DUTY  CABINETS— Hand- 

some  heavy  duty  metal  cabinets 
complement  virtually  every  trans- 
ceiver on  the  market  today. 

•  TWO  MODES— PEAK   OR  AVER 
AGE— The  amateur  may  choose  be- 
tween either  peak  or  average  power 
readings. 

•  POWER  REQUIREMENTS— Due  to 

the  advanced  low  current  design, 
battery  life  is  truly  outstanding,  mak- 
ing this  meter  a  natural  for  portable 
or  field  day  operation,  Uses  standard 
9  volt  battery  or  120V  AC  with  op- 
tional AC  adaptor. 

•  ATTRACTIVE 
AFFORDABLE  PRICING 

*  Model  31A(0to200w) 
31B(0to20w) 

only  $149.00 

Model  32A  (0  to  200w,  0  to  2QQ0w) 
328(0  to -20w. 
0  to  200w) 

,.,.,...  only  $169.00 

SIGNALCRAFTERS,  INC 

S40Q  EVES  A  VIST  A  DRIVE 

SHAWNEE  MISS) ON.  KANSAS 66205 

913  262-6565:  TELEX  42-4171 

AH  Stgititcratier?  products  are  deigned  engineered 

and  produced  .n  (he  U  SA  Pf«ccs  include  &r»ppmg  to  all 

USA  VISA  and  Master  Qiitgt  iQceptfrd  Kansas  Resi- 

.  pmrise  add  3Vr  percent 


^66 
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For  $279.95  you  get:  CW,  Baudot,  ASCII,  buffer, 
programmable  and  automatic  messages.  Morse  code 
practice,  full  featured  keyer,  human  engineering. 


Sending  CW  has  always  been  a  task,  especial 
ly  when  you  get  a  liltki  tired.  Electronic  keyars 
help,  bur  It's  still  too  much  work. 

Now  MFJ  has  a  Super  Keyboard  that  makes 
sending  perfect  CW  effortless.  It  also  sends  Baudot 
RTTY  and  ASCII. 

"Big  deal"  you  say,  "What's  so  special  about 
that.  There  are  lots  ol  keyboards."  Yes.  but  this 
one  is  different 

HUMAN  ENGINEERED 

A  lot  of  thought  has  gone  into  human  engi 
neenng  the  MFJ  494  Super  Keyboard 

For  example,  you  press  only  a  one  or  two  key 
sequence  to  execute  any  command. 

All  controls  and  keys  are  positioned  logically 
and  labeled  clearly  tor  instant  recognition 

Pots  are  used  lor  speed,  volume,  tone,  and 
weight  because  they  are  more  human  oriented 
than  keystroke  sequences  and  they  remember 
your  settings 

A  meter  gives  continuous  readout  of  butter 
memory  and  speed  Two  characters  before  full, 
the  meter  fights  up  red  and  the  s*deione  changes 
pitch. 

PROGRAMMABLE.  AUTOMATIC  MESSAGES 

Four  automate  messages  and  two  program- 
mable message  memories  (A  and  B)  are  provided 
Messages  A  and  B  can  be  a  total  of  30  charac 
tefs  B  starts  where  A  ends. 

When  recalled,  each  message  takes  only  one 
character  of  the  buffer  They  may  be  chained 
and/or  repeated  via  the  buffer, 

"Well "  you  say.  "that  sure  is  not  much 
memory  M  But  it's  more  than  it  seems  because  of 
the  built-in  automatic  messages 


For  example,  type  your  call  into  message  A. 
Then  by  pressing  the  CO  button  you  send  CO  CO 
DE  (message  A).  Press  twice  to  send  twite,  etc 

The  other  automatic  messages  work  ihe  sarne 
way:  CO  TEST  DE  (message  A),  DE  (message  A), 
ORZ  (message  A). 

Special  keys  for  KN,  SK.  BTH  AS,  AA,  and  AR 

TEXT  BUFFER 

The  50  character  text  buffer  sends  smooth 
perfect  code  even  if  you  "nunt  and  peck." 

Since  each  automatic  or  programmable  mes 
sage  takes  only  one  butler  character,  this  gives 
a  far  larger  effective  buffer. 

You  can  preload  a  message  into  the  butter 
Then  when  you  are  ready  to  transmit  press  the 
control  ^ey. 

You  can  hold  the  buffer  by  pressing  the  shrtt 
key  and  space  bar, 

With  the  buffer  in  hold,  you  can  send  a  com- 
ment  witn  an  external  paddle  as  a  keyer.  To  re 
some  sending  buffer,  press  the  control  key, 

Simply  backspace  to  delete  errors. 

RTTY:  BAUDOT.  ASCII 

5  level  Baudot  is  transmitted  at  60  WPM, 
RTTY  and  CW  ID  are  provided  via  message  A 

Carnage  return,  line  feed,  and  *1TRS"  are  Sent 
automatically  on  the  first  space  after  63  charac 
ters  on  a  fine  After  70  characters  the  function 
is  initiated  without  a  space.  This  gives  unbroken 
words  at  the  receiving  end  and  frees  you  from 
sending  the  carriage  return 

All  up  and  down  shift  is  done  automatically 
A  downshift  occurs  on  every  space  to  quickly 
clear  any  garbles  in  reception 


The  buffer,  programmable  and  automatic  mes- 
sages, backspace  delete  and  PTT  control  (keys 
your  nq)  are  included 

The  ASCII  mode  includes  all  the  tealures  ol 
baudot  Transmission  speed  is  110  baud.  Both 
upper  and  lower  case  are  generated. 

MORSE  CODE  PRACTICE 

There  are  two  Morse  code  practice  modes. 
Mode  t:  random  length  groups  of  random  charac- 
lers  Mode  2:  pseudo  random  5  character  groups 
in  8  separate  repeatable  list.  With  answer  hst 

Insert  space  between  characters  and  groups 
to  form  high  speed  characters  at  slower  speed 
tor  easy  character  recognition. 

Select  alphabetic  only  or  alphanumeric  plus 
punctuation.  Pause  function  lets  you  stop  and 
then  resume. 

ITS  A  KEYER.  TOO 
Plug  in  a  paddle  to  use  it  as  a  deluxe  full 
feature  keyer  with  automatic  and  programmable 
memories,  iambic  operation,  dot  dash  memories, 
and  alt  the  features  of  Ihe  CW  mode. 

MORE  FEATURES 

Tune  switch  with  LEO  keys  transmitter  tor  tun 
mg    Tune  key  provides  continuous  dots  to  save 
finals.  Built-m  stdelone  and  speaker 

PTT  (push-lo-talfc)  output  keys  transmitter  tor 
Baudot  and  ASCII  modes. 

Reliable  solid  state  keying  for  CW:  grid  block, 
cathode,  solid  state  transmitters  (-300  V,  10  ma. 
Ma*.  +300  V,  100  ma.  Max).  TIL  and  open 
collector  outputs  lor  RTTY  and  ASCII 

Fully  shielded,  RF  proof.  All  aluminum  cabinet 
Black  bottom,  eggshell  white  top  12"D  x  7"W  x 
1 WH  (front)  x  3WH  (back). 

9  12  VDC  or  110  VAC  with  optional  adapter. 

OPTIONS 

MFJ  53  AFSK  PLUG-IN  MODULE.  170  and  350 
Hi  shift.  Output  plugs  into  mic  or  phone  patch 
jack  lor  FSK  with  SSB  rigs  and  AFSK  with  FM  Of 
AM  rigs.  $39,95  (  +  $3). 

MFJ  54  LOOP  KEYING  PLUG-IN  MODULE.  300  V, 
60  ma.  loop  keying  circuit  drives  your  RTTY 
printer.  Opto  isolated,  TTL  mpui  for  your  computer 
to  drive  your  printer.  $29.95  (  +  $3). 

BENCHER  IAMBIC  PADDLE.  $42.95  (  +  $4). 

110  VAC  ADAPTER,  $7,95  ( +  $3). 

A  PERSONAL  TEST 

Give  the  MFJ-494  Super  Keyboard  a  personal 
test  right  in  your  own  ham  shack. 

Order  one  from  MFJ  and  try  it  -  no  obligation. 
See  how  easy  it  is  to  operate  and  how  much  more 
enjoyable  CW  and  RTTY  can  be.  if  not  delighted, 
return  it  within  30  days  for  refund  (less  shipping), 
One  year  unconditional  guarantee. 

To  order,  call  toll  free  800  647  1800.  Charge 
VISA,  MC  or  mall  check  or  money  order  for 
$279.95  for  MFJ  494  Super  Keyboard.  $39.95 
for  MFJ  53  AFSK  module.  529,95  for  the  MFJ  54 
loop  keying  module.  $42.95  for  Bencher  Paddle, 
and  $7,95  lor  toe  110  VAC  adapter.  Include 
S5  00  shipping  and  handling  per  order  or  as  ir*di> 
cated  in  parentheses  rf  items  are  ordered  separately. 

Why  not  realty  enjoy  CW  and  RTTY?  Order 
your  MFJ  Super  Keyboard  at  no  obligation  today 


TO  ORDER  OH  FOR  YOUR  NEAREST  DEALER 

CALL  TOLL  FRffi 800-647-1800 


Call  601  323  5869  for  technical  information, 
order/repair  status.  Also  calf  601-323-5869  out- 
side continental  USA  and  in  Mississippi 


Write  for  FREE  catalog,  over  60  products 

ENTERPRISES, 

INCORPORATED 


MFJ 


Box  494,  Mississippi  State,  MS  39762 


^  Reader  Service— see  page  82 
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Robert  A  Nickeh  WA&OHO 
mi  S.  Myrtle  5t 
Kimball  N£  69745 


Build  a  Frequency  Counter 

That  TALKS! 

state-of-the-art  for  blind  hams 


The  availability  of  low- 
cost  speech  synthesizer 
technology  has  opened 
many  doors  for  the  sightless 


amateur.  The  introduction 
of  a  "talking  calculator" 
several  years  ago  was  the 
first  and  most  affordable 


example  of  synthesized 
speech  instruments  which 
are  useful  to  the  visual  I  y- 
handicapped  amateur. 


Photo  A.  There  is  tittle  evidence  that  this  DSI  Model  C-700  frequency  counter  has  a  voice  of 
its  own.  The  push-button  in  the  left-hand  comer  of  the  cabinet  top  triggers  an  8-digit 
readout  Volume  and  audio-visual  controls  are  on  rear  panel 


Through  the  courtesy  of 
the  manufacturer,  Telesen- 
sory  Systems,  Inc.,  of  Palo 
Alto,  California,  the  heart 
(or,  more  appropriately,  the 
voicebox)  of  the  Speech 
Plus  Calculator  recently 
has  been  made  available  at 
a  reasonable  price  Since 
that  time,  several  efforts 
have  been  made  to  inter- 
face this  module  to  avail- 
able amateur  equipment 
Most  have  been  relatively 
complicated,  requiring  from 
10  to  30  or  more  IC  pack- 
ages. 

Thanks  to  the  fore- 
thought of  the  designers,  a 
simple  and  very  easy  to 
duplicate  interface  is  possi- 
ble, eliminating  a  major 
barrier  to  more  widespread 
use  of  synthesized  speech 
in  digital  equipment.  The 
model  C-700  frequency 
counter,  manufactured  by 
DSI  Instruments  of  San 
Diego,  California,  is  based 
upon  the  LSI  Computer  Sys- 
tems LS  7031  counter  IC, 
which  is  ideal  for  this  ap- 
plication Other  test  equip- 
ment  may  be  connected  to 
the  synthesizer  module  in  a 
similar    manner.    The  only 
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F/g.  7.  Talking  Counter  schematic. 


requirement  is  access  to  the 

display  multiplexer  clock 
circuit,  as  will  be  explained 
later. 

The  Telesensory  Systems 
(TSI)  model  S2A  synthesizer 
module  was  selected  for 
the  Talking  Counter,  This 
module  provides  all  ten 
numerals,  plus  a  few  com- 
mon math  and  calculator- 
type  words  in  its  24-word 
vocabulary  (see  Table  1). 
Larger,  64-word  models  are 
available,  but  their  higher 
cost  and  added  features 
weren't  necessary  for  this 
application. 

The  TSI  module  is  easily 
interfaced  to  TTL  levels  us- 
ing a  negative  bias  voltage 
which  can  be  easily  ob- 
tained by  use  of  a  small  and 
inexpensive  dc/dc  convert- 
er in  systems  where  a 
source  of  minus  voltage  is 
not  available.  In  a  year  of 
playing  with  the  synthesizer 


module,  it  has  proven  to  be 
quite  rugged  and  resistant 
to  handling  and  breadboard 
accidents.  So,  perish  the 
thought  of  ruining  a  $95 
board ! 

TSI  provides  application 
notes  which  offer  sugges- 
tions on  appropriate  filter- 
ing to  eliminate  excessive 
noise  and  hiss  from  the  dig- 
itized audio  signal.  Since  a 
non-standard  audio  ampli- 
fier was  used  in  the  proto- 
type, some  changes  were 
made.  The  filter  shown  on 
the  schematic  is  recom- 
mended by  TSI  for  the  com- 
mon LM386  audio  amplifier 
IC.  Some  conditioning  is  re- 
quired to  make  the  "Busy" 
line  TTL  compatible,  but  all 
inputs  can  be  driven  direct- 
ly by  TTL  or  CMOS  cir- 
cuitry. 

To  make  speech,  the  ap- 
propriate BCD  code  is  set 

up  on  the  S2A  input    and 


the  Start  line  is  pulsed. 
Speech  will  begin  on  the 
negative  edge  of  the  strobe 
signal.  Also,  once  speech 
has  begun,  the  S2A  will  sig- 
nal this  by  means  of  the 
Busy  line.  This  pin  will  go 
active  when  the  module  is 
"talking/'  returning  to  the 
off  state  when  finished  By 
simple  gating,  it  is  easy  to 
make  the  speech  board  say 
complete  words,  without 
"stuttering"  or  interrupting 
itself. 

In  order  to  make  a  typi- 
cal digital  display  "speak," 
it  will  be  necessary  to  start 
at  the  left-hand  side  and 
step  across  the  display  from 
left  to  right,  "saying"  each 
digit  along  the  way.  Some 
designs  choose  to  latch 
every  digit  or  to  try  to  get 
in  sync  while  the  display  is 
operating.  Neither  ap- 
proach is  easy,  and  neither 
is    necessary,    because    of 


what  started  out  as  a  short- 
cut for  the  chip  designer. 

With  a  limited  number  of 
pins  on  an  IC,  it  is  imprac- 
tical to  dedicate  an  individ- 
ual set  of  digit  and  segment 
pins  to  each  digit  in  a  multi- 
digit  display.  So,  nearly 
every  display  designer  re- 
lies on  multiplexed 
displays,  where  four  com- 
mon BCD  data  lines  are 
shared  by  all  digits.  Then, 
each  individual  digit  is 
turned-on  or  "strobed" 
when  its  data  is  valid.  Since 
the  digit  strobes  occur  pret- 
ty often  (usually  every  milli- 
second or  so),  persistence 
of  vision  makes  it  appear 
that  each  display  is  lit  up  all 
the  time.  The  multiplexing 
clock  runs  fast,  to  avoid 
flicker,  but  isn't  critical. 

It  is  so  non-critical  that 
the  chip  designer  often  re- 
lies on  a  simple  RC  time  de- 
lay to  make  the  oscillator 
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Photo  B.  The  S2A  speech  synthesizer  hoard  from  Telesen- 
sory  Systems,  Inc.  The  large  IC  is  the  CRC  micro-controller. 
The  entire  24-word  vocabulary  is  contained  in  the  smaller 
16K  ROM.  All  connections  are  by  way  of  the  double-sided 
card  edge  connector  (10  pins  per  side). 


work.  But,  recognizing  po- 
tential need  for  a  specific 
multiplex  rate,  the  design- 
ers at  LSI  allowed  provision 
for  user  control  of  the  mul- 
tiplex rate  on  the  LSI  7031 
counter  IC.  By  removing 
the  capacitor  normally 
used  for  the  on-board 
clock,  it  is  possible  to  con- 
trol the  scan  oscillator  in 
the  chip. 

A  Scan  Reset  pin  is  pro- 
vided, which  advances  the 
scan  counter  in  the  IC  to  the 
left-hand  digit.  This  pin 
could  be  used  to  reset  the 
scan  counter,  but  it  wasn't 
found  to  be  necessary 
However,  by  applying  a 
pulse  to  pin  39,  the  scan  in- 
put, the  counter  IC  would 
step  across  the  display,  left 
to  right,  just  as  was  desired! 

The  actual  interface  is 
very  simple,  consisting  of 
just  one  40-cent  CMOS  gate 
package  in  addition  to  pow- 
er supply  and  audio  ampli- 
fier parts  (see  Fig  1)  The 
speech  readout  is  initiated 
by  pressing  the  Speak 
switch,  which  sets  an  R-S 


flip-flop  and  allows  the 
strobe  line  to  go  true.  There 
will  be  a  short  pulse  when 
the  Busy  line  signals  the 
end  of  the  word,  and  this 
acts  as  a  clock  pulse  to 
move  the  scan  counter  in 
the  counter  IC  on  to  the 
next  digit 

The  process  continues 
until  the  last  digit  is  spoken, 
when  the  positive  edge 
from  the  eighth  counter 
digit  serves  to  reset  the  flip- 
flop  and  terminate  the 
speech.  The  only  connec- 
tions required  to  the  count- 
er are  the  four  BCD  data 
lines,  the  addition  of  a 
switch  to  the  scan  input  to 
select  visual  or  audible  dis- 
play, and  a  wire  to  the 
eighth  digit  strobe.  Because 
of  the  ease  of  interfacing 
this  circuit,  it  should  be 
easily    duplicated,    and 


TSI  Mode!  S2A  Synthesizer 

Vocabulary  List 

Data  Code 

Word 

(Octal) 

000 

Oh 

001 

One 

002 

Two 

003 

Three 

004 

Four 

005 

Five 

006 

Six 

007 

Seven 

010 

Eight 

011 

Nine 

012 

Times-Minus 

013 

Equals 

014 

Percent 

015 

Not  used 

016 

Low 

017 

Over 

020 

Root 

021 

Em 

022 

Times 

023 

Point 

024 

Overflow 

025 

Minus 

026 

Plus 

027 

Clear 

030 

Swap 

Photo  C  Inside  the  counter.  The  speech  board  is  visible  on  the  left  and  the  power  supply 
and  amplifier-interface  circuit  board  are  on  the  right  Note  DfP-plug  connections  to  counter 
mainframe.  Large  module  at  right  is  dc/dc  converter  that  generates  —70  volts  for  syn- 
thesizer. Speaker  is  mounted  to  top  cover 


Table  1.  The  "voice"  of  the 
S2A  is  that  of  Dr.  Forrest 
Mozer,  inventor  of  the 
speech-generation  algo- 
rithm used  by  the  LSI  con- 
troller. The  speech  synthe- 
sizer is  a  static-sensitive  de- 
vice and  normal  MOS  han- 
dling precautions  should  be 
observed. 
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Organize  your  shack  with  a 

CLUTTERFREE  MODULAR 
CONSOLE  $179.95 

•  Large,  AT  H  x  57"  W  x  29"D 

•  Strong  groove- con  struct  ion 

•  Mar-resistant  wood  grain  finish 

•  Options,  drawers  &  face  plate 

•  For  ham  or  home  computer 

•  Visa  and  Master  Charge 

CLUTTERFREE 

MODULAR 
CONSOLES 

P,0.  Box  5103  Tacoma,  WA  98405 
(2061759-1611      ^B9 


NEW  MFJ  ALL  BAND 

XCVR  PRESELECTOR 

Copy  weak,  barely  readable  signals.  Reject  images,  out-of- 
band  signals.  1.8  to  54  MHz.  Up  to  20  db  gain.  Automatic 
bypass.  PTT.  20  db  attenuator.  Use  2  ant.,  2  rigs. 

Copy  weak,  barely 
readable  signals* 

Automatic  XCVR  bypass. 


HEW  MFJ  1040  transceiver/receiver  pctsdeclor 
lets  you  copy  weak,  barely  readable  signals 

Rejects  out  of  band  signals,  images. 

Strong  signal  ability  reduces  cross  mod.  over 
loading.  Excellent  signal  to  noise  ratio. 

Continuous  1.B  to  54  MHz:  all  HF  amateur, 
shortwave  bands  Up  to  20  db  gain.  Gain  control 
Dual  gate  M0SFET.  bipolar  transistors  for  low 
noise,  high  gain,  strong  signal  ability. 

Push  button  switches  for  20  db  attenuator. 
ON/OFF  BYPASS,  2  antennas,  2  receivers. 

Dual  coax  and  phono  jacks  tor  antennas,  re 
ccivers   OF  sensing  relay  automatically  bypasses 
preselector  when  transmitting  up  to  350  watts 
input.  Delay  control   Jack  for  push  to- talk 

LED.  9-18  VDC  or  ItO  VAC.  8x2x6  inches, 

MF.M045,  $69.95*  Same  as  MFJ-1040.  less 
attenuator,  xcvr  auto  bypass,  defay  control.  PTT 


Use  t  ant,,  1  revr  5x2x6  in,  9  V  bat,  9-18  VDC 
or  110  VAC  with  optional  AC  adapter.  $7.95- 

Order  from  MFJ  and  try  it  —  no  obligation.  If 
not  delighted,  return  it  within  30  days  for  refund 
(tess  shipping).  One  year  limited  warranty  by  MFj 

Order  today.  Call  toll  tree  80Q'647-1800  Charoe 
VISA.  MC  or  mail  check,  money  order  for  $99.95 
for  MFJ  1040  or  $69,95  lor  MFJ  1045  plus  $4  00 
shipping  and  handling. 

Doni  wait  any  longer  to  pull  out  weak,  rare  DX. 


CALL  TOLL  FREE  . . .    800647-1800 


Calf  601  323-5869  for  technical  information,  or 
der/repair  status.  Also  call  601-323  5869  outside 
continental  USA  and  in  Mississippi  ***? 

MFJ  ENTERPRISES.  INC. 

BOX  494,  MISSISSIPPI  STATE,  MS  39762 


possibly  adaptable  to  other 
equipment. 

A  glance  at  the  databook 
reveals  that  several  popular 
A/D  chips  commonly  used 

in  digital  multimeters  and 
some  clock  ICs  provide  sim- 
ilar access  to  the  multiplex 
scan  clock.  In  fact,  just 
about  any  device  with  a 
multiplexed  display  would 
be  a  good  candidate  for  an 
artificial  voice  implant! 

Construction  is  non-criti- 
cal, and  inside  the  metal 
DSI  case,  no  problems  with 
rf  have  been  encountered 
Removal  of  the  lead-acid 
battery  pack  provided  plen- 
ty of  space  for  the  TSI  mod- 
ule and  the  interface/ampli- 
fier board.  Connections  are 
merely  tack-soldered  to  the 
counter  PC  board,  with 
plug-in  DIP  cables  to  the 
added  board.  Power  can 
easily  be  robbed  from  the 
counter,  with  a  7805  regula- 
tor and  the  dc/dc  converter 


used  to  power  the  synthe- 
sizer. Minus  10  volts  is 
needed,  but  since  a  minus 
12-volt  converter  was  avail- 
able, a  few  diodes  were 
used  to  drop  the  voltage  a 
bit.  Some  experimentation 
may  be  needed  to  fine  tune 
the  audio  filtering  for  a  spe- 
cific amplifier-speaker  con* 
figuration,  Use  of  a  good- 
sized  speaker  helps  intelli- 
gibility, as  does  tweaking 
the  clock  pot  on  the  S2A 
board. 

Further  enhancements 
could  include  leading-zero 
suppression  and  automatic 
"point"  insertion  for  locat- 
ing the  decimal.  But  the  add- 
ed complexity  and  circuit- 
ry required  may  offset  any 
possible  advantage.  After  a 
few  minutes  use,  one  be- 
comes quite  adept  at  read- 
ing frequencies,  and  frills 
aren't  missed  while  enjoy- 
ing the  "Cylon-like"  sound 
of  the  counter! 


One  idea  worth  explor- 
ing, though,  is  to  separate 
the  "talker"  by  itself,  mak- 
ing it  easier  to  use  one 
synthesizer  on  several 
instruments.  But  in  a  few 
years,  advances  in  speech 
technology  will  decrease 
costs  enough  that  one 
won't  mind  having  a  dedi- 
cated voicebox  in  every  in- 
strument In  fact,  applica- 
tions for  artificial-speech 
devices  are  by  no  means 
limited  to  aids  for  the 
handicapped. 

It  is  quite  handy  to  check 
frequency  without  crawling 
underneath  a  dastvmounted 
radio,  or  to  be  able  to  get  a 
frequency  report  right  from 
the  repeater's  mouth.  At 
feast  one  repeater  uses  the 
TSI  modules  for  ID  and  te- 
lemetry, and  more  applica- 
tions for  this  versatile  and 
affordable  module  just 
await  the  experimenter's 
imagination! 


A  Talking  Counter  is  a 
valuable  tool  for  the  blind 
ham  or  technician  The  mar- 
riage of  the  DSI  counter 
and  the  TSI  synthesizer  is  a 
natural  and,  hopefully,  will 
open  the  door  for  more  use* 
ful  and  inexpensive  applica- 
tions of  modern  artificial 
speech  synthesis  tech- 
niques.! 


References 

1,  Model  S2A  speech  synthe- 
sizer is  available  from  Telesen- 
sory  Systems,  Inc.,  3408  Hill  view 
AveM  PO  Box  10099,  Palo  Alto 
CA  94304, 

2,  Information  on  the  LS  7031 
counter  IC  is  available  from  LSI 
Computer  Systems,  Inc.,  1235 
Walt  Whitman  Rd,f  Melville  NY 
11746. 

3,  The  DC-512  dc/dc  converter  is 
available  for  $9.95  each  from 
The  Megavtston  Corporation, 
PO  Sox  122T  Columbus  NE 
68601. 


^  Reader  Service—  see  page  82 
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Peter  Carr  WB3BQ0 
329  tittle  Avenue 
Ridgway  PA  1S8S3 


In  the  Stack 

R/Cers,  don't  be  grounded  by  control  channel 

congestion!  Put  your  ship  on  six! 


/' 


Photo  A.  Transmitter  case  open  with  encoder  board  at  bot- 
tom and  battery-charging  jack  at  right.  Four  penlight  celts  of 
the  flight  pack  are  at  left  with  the  decoder  at  center  and  re- 
ceiver at  right  Eight-cell  transmitter  pack  at  upper  left  is 
held  to  the  rear  panel  of  the  case  with  silicone  rubber. 
Switches  at  the  top  of  the  transmitter  case  are  sixth-  and 
seventh-channel  controls.  They  are  for  dropping  bombs  or 
parachutes,  operating  retractable  landing  gear,  or  anything 
that  does  not  need  to  be  proportionally  controlled. 


The  model  airplane 
contest  is  under  way. 
Over  a  hundred  pilots  and 
their  planes  are  gathered  in 
the  open  meadow.  At  the 
pilots'  briefing,  your  radio 
control  frequency  is  an- 
nounced as  being  the  most 
crowded.  This  means  that 
instead  of  selecting  the 
time  to  fly  when  conditions 
are  best,  you  must  wait  to 
be  called  to  the  flight  line 
to  fly  Only  one  R/C  rig  can 
be  in  operation  at  one  time, 
or  the  resulting  interference 
will    cause    the    model    to 

crash. 

With  ten  or  more  pilots 

on  the  same  frequency  as 
you,  the  rotation  of  the 
roster  means  a  long  wait 
between  flights,  and  being 
hurried  when  your  name  is 
called.  The  additional  pres- 
sure of  berng  on  a  crowded 
frequency  on  top  of  the 
usual  "first  flight  nerves  "  is 
unsettling  and  will  not  help 
your  scores.  There  ought  to 
be  a  better  way! 

For  hams,  there  is  a  bet- 


ter way.  While  there  are  on- 
ly seven  channels  for  R/C 
operation  in  the  72-MHz 
band  for  non-hams,  there 
are  five  channels  from 
50.1 00  to  50.500  MHz  in  the 
six-meter  band.  While  these 
are  not  exclusively  for  R/C 
operation,  the  ARRL  and 
most  ham  groups  through- 
out the  world  have  agreed 
to  reserve  them  for  radio- 
control  purposes  At  a  typ- 
ical contest,  there  may  be 
four  or  five  hams  flying,  so 
the  crowding  on  any  partic- 
ular frequency  will  be  very 
light.  Now,  instead  of  hav- 
ing to  wait  to  be  called  up 
to  fly,  you  can  pick  the  best 

time  and  choose  the  right 
conditions,  not  being  bound 
by  the  frequency  roster 

While  there  are  several 
factory-built  radios  on  the 
six-meter  band,  most  hams 
prefer  to  put  together  a  kit. 
The  best  known  of  these  is 
from  Heathkit*,  and  this 
brand  is  always  well  repre- 
sented at  the  flying  field 
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Ace  R/Cr  Inc,  of  Higgins- 
vrlle,  Missouri,  and  Royal 
Electronics  of  Denver,  Col- 
orado, also  make  radio  kits 
for  the  six-meter  band. 
White  all  three  firms  offer 
some  flexibility  in  the 
choice  of  styles  in  compo- 
nents. Ace  seemed  to  have 
the  widest  variety  of  gear 
at  lower  prices  than  the 
others. 

Since  most  R/C  rigs  oper- 
ate on  the  same  basic  prin- 
ciple, the  choice  of  gear 
comes  down  to  the  specific 
use  to  which  the  rig  will  be 
put.  For  small  three-foot- 
wingspan  models  flown  in 
small  spaces  such  as  school 
yards,  the  smallest  and 
lightest  rig  is  best.  For 
quarter-scale  monsters 
weighing  twenty-five 
pounds  and  spanning  nine 
or  ten  feet,  the  size  and 
weight  of  the  rig  don't  mean 
a  thing  It  takes  very  power- 
ful servos  powered  by  large 
capacity  batteries  to  move 
the  ailerons  or  elevator  on 
these  biggies. 

The  radio  in  the  photos  is 

the  seven-channel  kit  from 
Ace  R/C,  with  the  transmit- 
ter housed  in  a  Royal  Elec- 
tronics case.  In  operation, 
the  rig  controls  the  plane 
like  this:  The  pilot's  thumbs 
rest  on  the  two  control 
sticks  on  the  transmitter. 
Each  stick  moves  both  for- 
ward and  back  as  well  as 
from  side  to  side.  The  right 
stick  controls  the  ailerons 
[left/right)  and  the  elevator 
(forward/back).  The  left 
stick  controls  the  rudder 
(left/right)  and  the  motor 
speed  (forward/back).  The 
remaining  controls  are  op- 
erated from  switches  and 
levers  on  the  front  and  top 
of  the  case  —  bomb-drop, 
landing-gear  retract,  and 
wing  flaps. 

Each  stick  moves  a  pa* 
tentiometer    which    varies 

the  width  of  a  digital  pulse 
that  becomes  part  of  a 
pulse  train.  The  pulse  train 
has  a  clock  pulse  and  seven 
data  pulses,  one  for  each 
control.  The  transmit  car- 
rier is  turned  on  and  off  by 


the  pulse  width  (A1  emis- 
sion) set  by  the  pulse  train. 
In  the  aircraft,  demodulat- 
ed pulses  come  from  the  re- 
ceiver, which  is  of  standard 
superhet  design,  to  the 
decoder  board.  Here,  the 
clock  pulse  enables  the  cir- 
cuitry to  route  the  first 
pulse  after  the  clock  to  the 
elevator,  the  next  pulse  to 
the  ailerons,  and  so  onr  until 
all  seven  data  pulses  are 
distributed  to  the  proper 
servos, 

A  servo  is  an  electron- 
real  I y-control led  electric 
motor.  It  moves  an  arm  that 
is  mechanically  connected 
to  whatever  control  on  the 
plane  you  wish  to  control. 
When  the  data  pulse  enters 
the  servo,  it  is  compared  to 
an  on-board  pulse-genera- 
tor output  which  is  con- 
trolled by  a  pot,  physically 
positioned  by  the  servo  out- 
put arm.  The  on-board 
pulse  is  determined  by 
where  the  arm  is  currently, 
while  the  data  pulse  from 
the  ground  indicates  where 
the  pilot  wants  the  arm  to 
be  positioned.  A  difference 
between  these  two  pulses 
produces  an  error,  which 
causes  the  servo  motor  to 
rotate  in  the  proper  direc- 
tion to  move  the  arm/pot 
combination  to  reduce  the 
error  At  zero  error,  the 
motor  stops  and  the  servo 
idles,  waiting  for  a  new  po- 
sition indication  to  be  sent 
up  from  the  ground  via  the 
pulse  train.  While  the  trans- 
mission method  is  digital 
pulse,  the  net  effect  on  the 
plane  is  smooth  control, 
since  the  pulse-recurrence 
frequency  is  high  enough  to 
preclude  stepping  of  the 
controls. 

In  actual  usef  all  this 
highbrow  theory  is  not  im- 
portant to  the  pilot  and  his 
plane.  As  the  pilot  thinks 
"let's  do  an  axial  right  roll/' 
his  thumb  moves  the  trans- 
mitter's right  stick  to  the 
right,  and  as  the  plane  half- 
rolls  to  inverted,  he  pushes 
the  stick  forward  for  down 
elevator,  holding  the  nose 
up  as  the  second  half  of  the 


Photo  B.  The  system  buttoned  up  and  ready  to  install  in  the 
aircraft.  A  bPDT  switch  [not  shown)  turns  the  airborne  unit 
on  and  off.  The  receiver/decoder  case  is  covered  with  thin 
foam  rubber  for  protection.  The  servo  at  lower  center  is  one 
of  four  in  the  basic  system. 


Photo  C  The  radio  room  of  a  typical  powered  aircraft.  Re- 
ceiver/decoder and  battery  are  both  wrapped  in  one-mch 
foam  to  dampen  vibration  from  the  engine.  The  three  servos 
control  rudder,  elevator,  and  motor  speed. 
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FAST  SCAN  ATV 


WHY  GET  ON  FAST  SCAN  ATV? 
You  can  fend  broadcast  quality  video  of  home  movies,  video 
tapes,  computer  games,  etc,  at  a  cost  that  is  lass  than  sloscan 
Really  improves  public  service  communications  for  parades. 
RACES,  CAP  searches,  weather  watch,  etc, 
DX  is  about  the  same  as  2  meter  simplex  — 15 to  TOO  miles. 

ALL  IN  ONE  BOX 

TC-1  Transmitter/Converter  .  .  .  , 
Plug  in  camera,  am.,  mic,  and  TV 
and  you  are  on  the  air,  Contains 
AC  supplvi  T/R  sw,  4  Modules 
below  ....  S  399  ppd 

PUT  YOUR  OWN  SYSTEM  TOGETHER 

TXAS  ATV  Exciter  contains 
video  modulator  and  xtal  on  434 
or  439.25  mHz.  All  modules 
wired  and  tested S  89  ppd 

PAS  10  Watt  Linear  matches 
exciter  for  good  color  and  sound. 
This  and  all  modules  run  on 
1 3.8  vdc $  79  ppd 

TVC-2  Dow  neon  vert  er  tunes 
420  to  450  mHz.  Outputs  TV 
ch  2  or  3,  Contains  low  noise 
MRF9Q1  preamp $  55  ppd 

FMA5  Audio  Sub  carrier  adds 
standard  TV  sound  to  the 
picture  $29  ppd 

SEND  SELF-ADDRESSED  STAMPED  ENVELOPE 
FOR  OUR  LATEST  CATALOG  INCLUDING: 

Info  on  how  to  best  ojet  on  ATV,  modules  for  the  builder, 
complete  units,  b&w  and  color  cameras,  antennas,  monitors, 
etc.  and  more.   20  years  experience  in  ATV, 
Credit    card   orders  call    (213?    447-4565.        Check,   Money 
Order  or  Credit  Card  by  mail. 


P.C.  ELECTRONICS 


PACKAGE  SPECIAL  alt 

four  modules  $239  ppd 


iMtMMitflO 


Maryann  ?522  PAXSON  Jgm 

WB6YSS       ARCADIA.  CA  &1006        VV60RG 


roll  is  completed.  The  sys- 
tem allows  the  pilot  to 
make  the  plane  behave  re- 
alistically, as  it  under  the 
guidance  of  a  miniature  pi- 
lot. It  allows  the  pilot  to  fly 
famous  historical  aircraft  in 
the  same  way  that  the  full- 


size  aircraft  were  operated, 
and  to  try  new  designs  with 
no  personal  risk. 

The  instructions  for 
building  the  kit  are  laid  out 
in  the  same  fashion  that 
Heathkit  uses,  Each  step  is 
checked  off,  with  nothing 


x         * 


Photo  D.  The  aircraft  minus  its  wing.  Power  is  3  ,40-cuhic- 
inch  engine  with  ULinch  diameter  propeller.  The  fue!  tank 
(iusi  hehtnd  the  engine)  carries  13  ounces  of  model  engine 
tuei  The  skis  are  required  for  operation  in  that  "flakey  sun- 
shine" so  common  to  winter  in  the  northeast 


left  to  chance.  The  many  il- 
lustrations make  parts 
placement  easy.  While  the 
whole  system  is  complex, 
the  sequence  of  assembly 
and  attention  to  the  small- 
est detail  make  it  one  of  the 
easiest  kits  to  build. 

Unlike  most  amateur 
gear,  this  radio  operates  in  a 
very  hostile  environment 
In  powered  planes,  the  en- 
gine  is  a  single-cylinder  unit 
and  not  very  well  balanced. 
This  20,000-rpm  massage 
will  loosen  a  poor  solder 
joint  in  short  order  Any 
metal-to-metal  contact  pro- 
duces static  noise  which 
can  jam  the  incoming  data 
stream  to  the  receiver  If  se- 
vere enough,  the  noise  will 
effectively  lengthen  the 
pulses,  making  the  servos 
all  run  to  one  extreme, 
which  could  result  in  a 
spiral  dive  into  the  ground 

Nicad  batteries  in  the 
transmitter  and  airborne 
system  have  their  own  re- 
quirements of  care  and 
feeding  and  dislike  vibra- 
tion as  much  as  the  cir- 
cuitry does  By  using  heat- 
shrink  tubing  over  connec- 
tor/wire junctions,  taping 
batteries  together  solidly, 
and  wrapping  the  receiver 
and  battery  pack  in  foam 
rubber,  the  effects  of  vibra- 
tion will  be  greatly  les- 
sened. 

Ongoing  maintenance  is 
the  only  way  to  keep  the 
radio  from  having  trouble. 
To  help  with  this,  a  monitor- 
ing system  was  built  into 
the  transmitter  to  check  on 
vital  voltages,  At  the  top 
right  corner  of  the  transmit- 
ter case,  a  small  LED  is 
mounted  in  a  grommet  The 
LED  will  not  light  on  less 
than  8  9  volts  and  is  wired 
across  the  string  of  eight  AA 
cells,  which  are  9.6  volts  at 
full  charge  When  the  LED 
goes  out,  very  tittle  time  re- 
mains for  the  pilot  to  land 
the  plane,  or  gravity  will  do 
it  for  him 

The  transmitter  encoder 
uses  about  6,0  volts  from 
the  battery  A  bad  cell 
would  not  put  out  the  LED, 
but  may  tear  up  the  pulse 


train  at  the  encoder  board. 
For  this  reason,  the  meter  at 
the  lower  center  of  the 
transmitter  case  monitors 
encoder  current  and  is 
much  easier  to  see  than  the 
LED  in  full  daylight. 

Tests  of  the  airborne  bat- 
tery are  made  using  a 
Heathkit  expanded-scale 
voltmeter.  Model  GD-1188 
It  costs  about  $17.00  and 
reads  the  battery  under  sim- 
ulated load.  Using  a  mating 
plug,  the  meter  is  connect- 
ed to  the  battery  through 
the  charging  jack  at  the  on 
off  switch.  This  tests  the 
cells,  all  the  wiring,  and  the 
switch  itself,  so  items  most 
likely  to  cause  trouble  are 
tested  as  a  unit  This  is  the 
last  check  made  before  the 
plane  is  closed  up  for  the 
day's  flying 

The  model  airplane  ver- 
sion of  Murphy's  Law  states 
that  your  radio  will  become 
inoperative  only  on  the  day 
before  the  big  contest  With 
a  factory-built  rig,  the  only 
option  is  to  return  the  radio 
for  service  and  miss  the  fun 
With  kits,  all  the  prints  and 
schematics  are  on  hand, 
and  by  knowing  how  the 
radio  went  together  origi- 
nally, the  chances  of  beat- 
ing Murphy  and  fixing  the 
problem  are  very  good. 

No  matter  what  type  61 
plane  your  rig  ends  up  con- 
trolling—be it  a  highly-de- 
tailed scale  fighter  or  a  sim- 
ple glider  — there  is  no  feel- 
ing quite  like  the  one  you 
get  from  flying  a  plane  and 
radio  that  you  built  your- 
self. And  come  contest  day, 
when  it's  time  to  hand  in 
your  transmitter  at  the  im- 
pound desk,  it  will  feel 
great  to  be  able  to  say  to 
the  official  that  your  rig  is 
the  custom  job  on  six 
meters.  ■ 


R/C  Kit  Manufacturers 

Ace  R/C,  Inc. 
Box  511 E 
Higginsvitle  MO  64037 

Royal  Electronics.  Inc. 
3535  South  Irving  St. 
Engiewood  CO  80110 
Heath  Co. 
Benton  Harbor  Ml  49022 
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DEBCO 
ELECTRONICS 

RAPID  MOBILE  CHARGER 


The  DEB-TED  Rapid  Mobile  Charger  is  a 
constant  voltage  charger  that  will  charge 
your  batteries  off  a  12  Volt  source  in  4-6 
hours.  You  may  use  the  charger  a!  all 
times,  this  includes  transmit  and  receive 
periods.  It  is  equipped  with  a  cigarette 
lighter  plug  on  the  input  side  and  the  ap- 
propriate charging  plug  on  the  output 
side.  Models  available  now  for  the  Ken- 
wood TR2400.  Yaesu  207R,  Tempo  S1. 
S2,  S5T  the  Wilson  Mark  II  and  IV ,  and 
the  Santec  HT-1200.  Other  models 
available  also  please  call  or  write 
for  info,  ...$34.95 

COMING  SOON 
THE  NEW  AC  VERSION 


"SEETHE 
WORKS"  CLOCK 

OUR  EASIEST  CLOCK 
TO  ASSEMBLE! 

6  Digits  12  or  24  Hour 

Format  Clock  rests 
between  two  pieces 
of  clear  plexiglas  A 
GREAT  CONVERSATION  PIECE'  Kit  is 
complete  including  top  quality  PC  board, 
all  components,  pre-cut  and  drilled  plex- 
iglas and  all  hardware $29.95 

Wired  and  Tested  , , .  $39.95 


VEHICLE  INTRUSION  ALARM 

An  easy  to  assemble  and  install  kit  that 
offers  options  not  normally  found  in  other 
alarm  systems,  Hidden  switch  mounts 
under  the  dash.  Kit  has  provisions  for 
sensors  and  remote  control  switch.  Pro- 
grammable time  delays  for  exit,  enlry  and 
alarm  periods.  Basic  hook-up  utilizes 
dome  light  circuit  activating  when  doors 
are  opened.  The  alarm  wilt  drive  a  siren 
or  pulse  horn  at  a  1  HZ  rate.  Not  prone  to 

faise  alarm  due  to  reliable  CMOS  circuitry. 

No  external  switch  required!  Complete  kit 
with  easy  to  follow  instructions  and 

diagrams  . .  $12.95 

Wired  and  Tested $19  95 

P.O.  BOX    9169 
CINCINNATI, OHIO  45209 

Phone:(513)531-4499 

*  Add  h%  Shipping  for  U.S.  &  Canada 

*  Alt  foreign  orders  add  10% 

*  COO  orders  add  S1  2b 

*  Masler  Charge  and  Visa  Welcome 

*  Orders  under  $20.00  add  $1  00  handling 

*  Ohio  residents  add  Vh%  Isx 

Dealer  Inquiries  tnvited       **s» 

CALL  OR  WRITE  FOR  CATALOG 


This  MFJ  RF  Noise  Bridge . . 

lets  you  adjust  your  antenna  quickly  for  maximum 
performance.  Measure  resonant  frequency,  radia- 
tion resistance  and  reactance.  Exclusive  range 
extender  and  expanded  capacitance  range  gives 
you  much  extended  measuring  range. 

•  Exclusive  range  extender    •  Expanded 
/  capacitance  range    ■  Series  Bridge 

'    $CJI95 


This  new  MFJ  202  RF  Noise  Bridge  lets  you 
quickly  adjust  your  single  or  multiband  dipole,  in- 
verted Vee.  beam,  vertical,  mobile  whip  or  random 
system  lor  maximum  performance, 

Tells  resonant  frequency  and  whether  to  shorten 
or  lengthen  your  antenna  lor  minimum  SWR  over 
any  portion  of  a  band 

MFJ's  exclusive  range  extender,  expanded  ca- 
pacitance range  (  ±  1 50  pi)  gives  unparatieletf  im- 
pedance measurements.  1  to  100  MHz.  Simple  to 
use  Comprehensive  computer  proven  manual. 

Works  with  any  receiver  or  transceiver,  SO  239 
connectors.  2x3x4  inches  9  volt  battery 

Other  uses:  tune  transma!chT  adjust  timed  ar 
cuits,  measure  tnduciante,  Rf  impedance  ot  amph 
tiers,  baluns,  transformers,  electrical  length,  veto 
city  lactor.  impedance  ot  coax:  synthesize  RF  im- 
pedances with  transmatch  and  dummy  load. 


Order  from  MFJ  and  try  it  -  no  obligation.  If 

nai  delighted,  return  it  within  30  days  for  a  refund 
(less  shipping).  This  bridge  is  unconditionally 
guaranteed  tor  one  year. 

To  order,  simply  call  us  toll  free  BOO  647  18 DO 
and  charge  it  on  your  VISA  or  MaslerCharge  or 
mail  us  a  Check  or  money  order  for  $54.95  plus 
S3  00  for  shipping  and  handling. 

Don't  wart  any  longer  to  enjoy  maximum  an 
tenna  performance  Order  today. 


CALL  TOLL  FREE 


800-647-1800 


Call  601  323  5669  lor  technical  information,  or 
der/repair  status   Also  call  601-323  5869  outside 
continental  USA  and  in  Mississippi,  ^*j 

MFJ  ENTERPRISES,  INC. 

BOX  494.  MISSISSIPPI  STATE.  MS  39762 


SUPER  VALUES 


FROM 


MARK  3 

$205 

•  144-148  MHz 
12  channels — crystal  controlled 

•  15  watts 
Special  modifications  for  CAP  & 
MARS  available 


FM-76 

$195 

•  220-225  MHz 
*  12  channels — crystal  controlled 

•  10  watts 
If  you're  not  on  220,  now  is  the  time  to 
try  it  with  an  FM-76 


*-M3 


Phone  1  (800)  233-0250  (In  PA  (717)  299-7221)  today  to  place  your  order  or  to 
request  a  detailed  brochure  describing  these  transceivers  and  related  power 
supplies,  antennas,  amplifiers  and  other  accessories. 

"Special  quantity  pricing  is  available  on 
the  MARK  3  and  FM-76  transceivers.  Get 
your  group  together  and  call  for  a  quote  on 
your  requiremen  t$. 


Pkql 


Cornmunicahons  Carp 


Pnces  subject  to  change  without  nonce 


^^/   191 1  Otd  Homestead  Lane 

Greenfield  Industrial  Park  East 
Lancaster  PA  17601 


**  Reader  5*nwce— see  page  82 
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Janice  ShiHmgton  N9YL 
49  /acobsen  Avenue 
Clendale  Heights  ft  60T37 


All  the  News  that  Fits 

make  your  club  newspaper  a  winner! 


Wouldn't  it  be  neat 
if ,  .  . !  It  would  be  a 
great  idea  to  have  our 
own  ,  .  . !  What  great  editor- 
ials 1  could  write       ! 

Have  you  had  these  ideas 
in  your  mind  lately,  only  to 
be  stymied  by  the  logistics 
involved?  Do  you  have 
newsprint  in  your  veins? 
Were  you  captivated,  as  a 
child,  by  the  miniature  print 
set  you  received  from  Santa 
Claus?  (I  never  did  get  the 
knack  of  setting  the  type 
correctly  with  my  super 
duper  mini-print  shop.) 
Have  you  mentioned  the 
idea  of  having  your  own 
newspaper  at  a  club  meet- 
ing only  to  open  the  flood- 
gates to  who,  what,  where, 
why,  and,  more  to  the  point 
how? 

Let's  investigate  the  pos- 
sibilities. 

Why  have  a  club  newspa- 
per? Amateur  radio  is  com- 
munication. Most  news  is 
spread  via  the  radio  on  club 
nets.  So  why  have  a  news- 
paper? The  same  argument 
could  be  applied  to  televi- 
sion news,  Most  of  us  watch 
the  up-to-the-minute  local 
and  international  news  on 
our  favorite  TV  channel, 
but  many  of  us  also  grope 


in  the  early  dawn  to  fish  out 
the  newspaper  from  the 
bushes  to  read  what  we 
heard  about  the  night  be- 
fore.  Newpapers  give  sub- 
stance to  the  news.  We  can 
learn  more  when  we  read 
(and  reread)  When  the 
facts  are  clearly  stated  in 
black  and  white,  then  we 
learn  at  leisure. 

We  read  newspapers  to 
find  out  what's  happening, 
to  catch  up  on  what  we 
missed,  and  to  learn  more 
details  about  the  events 
we're  interested  in  — to  be 
in  the  know. 

Club  newspapers  do  all 
this  and  more.  More,  be- 
cause it's  a  local  paper  giv- 
ing tidbits  of  information 
about  people  we  know  and 
things  we  ourselves  are  in- 
volved with.  The  club  news- 
paper is  a  uniting  factor, 
keeping  everyone  up  to 
date  and  making  members 
more  active.  Even  inactive 
members  feel  more  a  part 
of  the  club  when  they  read 
their  club  newspaper. 

Although  club  activities 
are  important  to  club  mem- 
bers, most  things  are  not  na- 
tional news  to  be  printed  in 
QST  or  other  amateur  jour- 
nals   So,  members  have  a 


chance  to  see  their  name  in 
print,  to  be  congratulated 
in  upgrading  or  to  be  con- 
gratulated (or  consoled)  on 
their  recent  marriage,  or 
birth  of  a  new  baby  or 
grandchild,  or  anniver 
sary — things  that  are  impor- 
tant to  us  as  people.  (Much 
to  the  amazement  of  many, 
hams  are  people,  too!)  The 
club  newspaper  unites 
members  on  a  social  basis. 

A  ham  is  more  likely  to 
communicate  about  his  lat- 
est antenna  than  to  men- 
tion on  the  air  that  he  is  a 
newlywed  or  that  the  new 
baby  is  keeping  him  up 
nights.  Getting  to  know  one 
another  on  a  social  basis  as 
well  as  on  the  air  is  a  good 
way  of  keeping  a  club  ac- 
tive and  growing.  We  feel 
more  like  friends  than  just 
radio  comrades. 

Club  newspapers  are 
more  than  just  club  news- 
papers. That's  right,  club 
newspapers  are  publicity  or 
public  relations  for  ama- 
teur radio,  The  best  public 
relations  are  not  necessarily 
the  biggest,  flashiest  com- 
mercials with  catchy  tunes 
behind  them.  The  best  pub- 
lic relations  is  everyday  per- 
sonal contact 


Ask  a  doctor  or  dentist 
what  his  best  source  of  ad- 
vertising is.  He  will  proba- 
bly tell  you  he  doesn't  ad- 
vertise, that  his  patients  are 
referred  from  other  patients 
(word  of  mouth).  Even  with 
regard  to  a  movie  or  a  show 
or  a  restaurant  we  tend  to 
value  our  friends'  opinions 
and  recommendations. 
Their  personal  comments 
will  sway  us.  If  Tom  said  the 
restaurant  had  terrific  food, 
Dick  might  try  it  If  he 
doesn't  like  the  food,  he'll 
think  Tom  has  terrible  taste 
But  he  tries  it;  he  looks  in- 
to it  because  his  friend  sug- 
gested it.  With  hundreds  of 
thousands  of  amateurs 
around,  amateur  radio  has 
its  best  publicity  potential 
in  its  own  people-  This  tells 
us  all  to  be  amateur  radio 
conscious.  Mention  it  in 
conversations;  wear  "I  Am 
a  Ham"  T-shirts.  T-shirt  slo- 
gans are  the  rage.  Everyone 
wears  them.  How  about 
Ride  the  Radio  Waves  with 
Amateur  Radio"?  Think  of 
something  creative  and 
wear  it!  Wear  your  hand- 
held radio  on  your  belt 
(Don't  forget  the  ham  radio 
belt  buckle.)  When  people 
ask  you  if  you're  a  police- 
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man,  say,  "No.  This  is  ama- 
teur radio/1  Pull  out  a  copy 
of  your  club  newsletter  and 
hand  it  to  them 

You  see,  your  club  news- 
letter makes  amateur  radio 
a  more  tangible  thing.  Peo- 
ple can  look  at  it,  read  it, 
and  perhaps  become  curi- 
ous about  "these  crazy  peo- 
ple "  (I  have  wondered  in 
the  past  if  it  is  a  require- 
ment that  a  person  be  crazy 
to  become  a  ham  J  One  way 
or  another,  the  whole  world 
is  crazy,  so  we're  all  suscep- 
tible to  the  magic  of  ama- 
teur radio.  All  amateur  ra- 
dio needs  is  exposure, 

Take  extra  copies  of  your 
newsletter  with  you  in  your 
car  and  pass  them  around. 
Leave  them  in  your  employ- 
ee cafeteria  for  others  to 
see,  Give  beginning  ama- 
teur radio  books  and  kits 
for  Christmas  presents. 
Start  a  ham  station  where 
you  work.  In  amateur  radio 
publicity,  it's  the  little 
things  that  count.  If  every- 
one does  a  little,  amateur 
radio  will  have  a  lot 

In  our  investigation  of 
"why"  an  amateur  radio 
club  newsletter,  we  have 
delved  into  the  "what ."  A 
club  newspaper  can  be  any- 
thing from  a  one-page  edi- 
tion to  a  twelve-page  paper 
(or  more). 

Where  does  the  money 
come  from?  Most  clubs  are 
their  own  publishers  and 
take  the  funds  from  the 
club  treasury.  Usually,  the 
treasury  is  supplied  from 
club  dues,  hamfests  that 
were  held,  or  even  raffle 
money.  It  is  evident  that  in 
most  clubs  the  treasury  is 
not  an  unlimited  source  of 
supply. 

Cost  is  a  relevant  factor 
in  the  type  of  newspaper 
your  club  will  have  — the 
kind  of  paper,  printing, 
number  of  pages,  etc  One 
big  expense  is  postage- 
Check  to  see  if  your  club 
qualifies  for  nonprofit  bulk 
mailing  privileges  with  the 
post  office.  However,  going 
first  class  does  have  its  ad- 
vantages. The  main  advan- 
tage is  that  the  member  re- 


ceives the  newspaper  with- 
in a  respectable  amount  of 
time.  I  have  received  bulk 
mail  as  much  as  two  weeks 
after  the  proposed  event 
even  though  the  senders 
felt  they  mailed  it  early. 

Most  club  newspapers 
that  I  have  seen  use  one 
15-cent  stamp  and  some- 
times have  double  issues 
with  2fi  cents  in  stamps.  If 
standard  8VS"  x  11"  paper 
with  a  sub  weight  of  20  is 
used,  one  stamp  will  cover 
six  sheets  (12  pages)  if  no 
envelope  is  used.  Just  fold 
over  the  newsletter  and  ad- 
dress the  bottom  half  of  the 
last  page  and  staple.  Or  five 
sheets  (10  pages)  can  be 
sent  in  a  standard  size  en- 
velope with  one  stamp. 
(Warning:  The  post  office  is 
always  changing  its  rates 
and  rules,  so  keep  abreast 
of  the  latest  with  your  local 
post  office.) 

A  club  newsletter,  first  of 
all,  contains  club  news:  the 
date,  time,  and  place  of  the 
next  meeting  and  a  descrip- 
tion of  the  program  for  the 
meeting.  Lists  of  activities 
such  as  foxhunting.  Field 
Day,  radio  calibrating  day, 
club  picnic,  a  Christmas 
party,  or  anything  that  the 
club  is  currently  involved 
in,  can  be  put  into  the  club 
paper. 

Next  include  congratula- 
tions to  the  members  on  up- 
grading and  any  personal 
notes  that  you  can  dig  up 
during  the  month.  Then,  de- 
pending on  the  amount  of 
space  left,  you  can  fill  in 
with  amateur-related  arti- 
cles such  as;  comments  on 
amateur  radio  news  at  large, 
regulations,  FCC  changes, 
antennas,  etc.  Anything  and 
everything  that  the  editor 
and  members  can  think  of 
can  be  put-in  the  club  news- 
letter, except  politics.  The 
club  newspaper  is  a  written 
account  of  club  activities 
and  members'  interests. 

Who?  is  always  the  64- 
thousand-dollar  question 
Be  assured,  if  you  bring  up 
the  idea,  you  will  be  the 
first  one  considered  for  the 
job  of  editor   Experience  is 


useful  in  any  case,  but  not  a 
real  consideration.  The  real 
consideration  is  the  willing- 
ness to  do  the  job.  Some 
clubs  just  make  it  the  re- 
sponsibility of  one  of  the  of- 
ficers, such  as  a  vice-presi- 
dent, for  a  one-year  term 
Somehow  it's  not  so  bad  to 
know  that  you  only  have  to 
do  1 1  issues.  (You  get  one  is- 
sue off  for  summer  vaca- 
tion ) 

No  matter  who  is  the  edi~ 
tor  or  responsible  person 
for  the  newsletter,  he/she 
will  need  the  cooperation 
of  the  whole  club.  There  is 
nothing  more  frustrating  for 
an  editor  than  to  be  at 
deadline  and  not  have  the 
necessary  information.  An 
editor  is  not  an  investiga- 
tive reporter  who  has  to  sift 
through  all  the  scuttlebutt 
and  info  to  find  the  true 
facts.  An  editor  reports  the 
news  as  given  to  him, 

Where  does  all  this  news 
come  from?  The  members! 
If  someone  is  a  little  too 
modest  to  report  an  up- 
grade such  as  passing  the 
Extra  exam  when  all  he  was 
trying  for  was  his  Novice  li- 
cense, then  one  of  his 
friends  should  report  it  It  is 
up  to  the  members  to  keep 
the  newsletter  interesting. 
Too  many  members  think, 
"Oh,  they'll  hear  about  it." 
Or,  "Thafs  not  important 
enough."  Anything  con- 
cerning the  members  is  of 
interest  in  a  club  newspaper. 

ft  is  the  responsibility  of 
the  editor  to  correlate  all  of 
the  various  items  and  to  lay 
out  the  material  on  the 
pages.  The  editor  cannot 
manufacture  news.  Since 
this  is  a  volunteer,  non-pay* 
ing,  do-it-in-your-free-time- 
when-you-could-be-DXing 
job,  the  editor  does  not 
have  the  time  to  search  out 
stories.  The  more  people 
who  contribute  to  the  news- 
letter, the  more  of  a  club 
newspaper  it  is,  instead  of 
just  a  one-man  show. 

One  thing  I  have  found: 
Don't  just  ask  in  general  for 
people  to  contribute  infor- 
mation or  articles.  An  edi- 
tor must  impose  upon  his 


friends.  'I  heard  about  your 
new  antenna,  BilL  Would 
you  please  write  something 
up  on  it?  Anything  at  all, 
Bill,  that  you  want  to  tell  us 
about  your  new  antenna/1 
You  must  ask  directly  on  a 
specific  topic.  The  more 
people  you  ask,  the  better 
your  chances  are  of  getting 
any  copy  back  in  return 
Many  members  are  sur- 
prised that  you  are  even  in- 
terested in  their  projects 
and  are  happy  to  comply 
with  your  request,  {Maybe 
not  happy,  but  they  grit 
their  teeth  and  do  it} 

An  editors  job  is  to  plan. 
After  relevant  club  news, 
any  other  articles  or  info  of 
interest  to  amateur  radio  in 
general  can  be  included, 
depending  upon  the  amount 
of  space  available.  This  is 
why  it's  so  important  to 
have  a  specific  deadline. 
When  the  deadline  comes, 
the  editor  gathers  all  the  in- 
formation submitted  to  him 
during  the  past  month  and 
figures  out  how  much 
space  different  articles 
need  and  what  looks  good 
where. 

Don't  despair  It's  not 
really  hard  and  the  more 
you  do  it,  the  easier  it  be- 
comes. But  let  me  repeat  — 
there  is  nothing  more  frus- 
trating for  an  editor  than  to 
be  at  deadline  and  not  to 
have  the  information  need- 
ed. A  joy  of  an  editor's  life 
is  having  too  much  material! 
Then  he  can  plan  what  will 
go  into  the  next  issue  and 
be  that  much  ahead  of  the 
game. 

It's  just  too  easy  to  let  the 
other  guy  do  it  If  a  newspa* 
per  is  to  be  successful,  the 
members  must  cooperate 
The  beauty  of  it  is  that  the 
members  really  don't  have 
to  do  very  much.  Each  gives 
a  little  and  the  news  comes 
flowing  in.  Letters  to  the  ed- 
itor are  always  interesting. 
Members  can  send  in  their 
public  service  reports  such 
as  calling  in  traffic  acci- 
dents   and    other    related 

i 

public  service  info.  The 
local  ARES  EC  can  submit 
material  to  the  editor  about 
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ARES  activites  or  even  just 
give  pep  talks  via  the  news- 
letter But  the  vehicle  of  the 
newsletter  must  be  used  or 
it  will  die  or  atrophy.  If  the 
members  don't  care  enough 
to  send  in  the  material,  af- 
ter a  while  the  editor  will 
feel  that  he  is  wasting  his 
time. 

The  form  in  which  the 
material  for  the  newsletter 
is  sent  depends  upon  the  in- 
dividual club.  The  varying 
factors  are  many.  Some  edi- 
tors (or  a  club  typist)  type 
up  the  entire  newsletter  and 
send  it  to  the  printer.  Others 
give  out  specifications  on, 
for  example,  margins  and 
ask  that  the  individuals 
hand  in  the  material  already 
typed.  The  editor  then 
pastes  up  the  various  arti- 
cles, using  rubber  cement 
Many  editors  are  just  happy 
to  receive  the  material  and 
ask  only  that  the  handwrit- 
ing be  legible! 

Keep  in  mind  credit  lines. 
It's  wrong  just  to  copy 
someone  else's  work  word 
for  word  and  pass  it  on  as 
your  own.  If  it's  copyrighted, 
then  write  to  the  party  in- 
volved to  get  permission  to 
reprint.  This  is  very  simple 
to  do  and  most  people  are 
glad  to  give  a  nonprofit  or- 
ganization cooperation.  If 
your  source  is  another 
newsletter,  just  be  sure  to 
give  a  credit  line  to  the  au- 
thor of  the  article  and  the 
newsletter  in  which  you 
found  it  The  Golden  Rule  is 
certainly  applicable  in  this 
situation. 

One  great  source  of  extra 
information  (filler)  is  the 
National  Aeronautics  and 
Space  Administration's  pub- 
lication, Tech  Briefs.  This  is 
a  collection  of  the  various 
research  and  development 
projects  carried  on  by 
NASA.  Tech  Briefs  applies 
space  technology  to  Earth 
problems.  It's  an  impressive 
publication,  sent  out  quar- 
terly. There  is  usually  some- 
thing of  interest  to  hams  in 
the  publication.  When  I 
wrote  for  permission  to  re- 
print, the  reply,  from  Louis 
Mogavero,  Director,  Tech- 


nology  Utilization   Office, 
was: 

"NASA  Tech  Briefs,  once 
published,  are  considered 
to  be  in  the  public  domain. 
They  may  be  reprinted  by 
anyone,  without  permission 
from  NASA/' 

If  you're  interested  in  re- 
ceiving a  copy,  just  write  to: 
Director,  Technology  Utili- 
zation Office,  PO  Box  8757, 
Baltimore/Washington  In- 
ternational Airport  MD 
21240. 

Another  good  source 
that  gives  permission  for  re- 
printing is  HR  Report  HR 
Report  is  an  up-to-the-min- 
ute newsletter  published 
weekly,  reporting  happen- 
ings in  amateur  radio  across 
the  country.  It  makes  great 
filler  copy.  All  they  ask  is 
that  a  proper  credit  line  be 
given.  If  you're  interested  in 
receiving  it,  write:  HR  Re- 
port, Greenville  NH  03046. 

Worldradio  News  is  an 
amateur  newspaper  pub- 
lished monthly  concerning 
radio  news  in  the  world. 
They  say,  "Worldradio  is  an 
international  conversation. 
You  are  invited  to  take  part 
Our  newspaper  is  written  by 
its  readers. 

"Our  goal  is  to  be  a  valu- 
able resource  of  ideas  and 
experiences  beneficial  to 
the  amateur  radio  com- 
munity. We  publicize  and 
support  the  efforts  of  those 
who  bring  the  flame  of  vi- 
tality into  this  avocation/' 

Editors  of  club  newspa- 
pers may  exchange  their 
newsletter  for  a  copy  of 
Worldradio  News.  They  al- 
so automatically  grant  per- 
mission to  reprint.  If  you're 
interested,  write:  Worldra- 
dio, Inc.,  2120  28th  Street, 
Sacramento  CA  95818. 

Another  interesting  un- 
tapped source  of  informa- 
tion is  your  own  collection 
of  amateur  radio  contacts. 
Along  with  my  QSL  cards  to 
foreign  lands,  I  enclose  a 
note  with  a  copy  of  the 
newsletter,  asking  for  stories 
about  amateur  radio  in  their 
countries  or  just  informa- 
tion on  themselves.  Every- 
thing considered,  I've  got- 


ten terrific  response.  I  al- 
ways send  them  a  copy  of 
the  newsletter  with  their 
story,  written  in  their  own 
words,  with  their  byline. 
This  is  a  good  way  for  ama- 
teurs to  create  international 
goodwill  Not  only  that  it's 
educational  for  us  to  learn 
about  how  others  in  the 
world  operate  and  live. 
Communication  between 
people  is  the  only  hope  for 
world  peace. 

How  to  get  your  paper 
printed  is  a  goodie  as  far  as 
problems  go.  The  best  thing 
is  to  find  a  ham  who  is  also 
a  printer,  and  use  your  pow- 
er of  persuasion  to  have  him 
print  up  the  newsletter  If 
you  have  the  president  of  a 
large  company  like  Xerox® 
in  your  club,  persuade  him 
to  volunteer,  and  you're  in 
like  Flynn! 

Lee  KnirkoW9MOL  is  ed- 
itor of  QCC  News,  the 
publication  of  the  Chicago 
Area  Chapter  of  the  Quarter 
Century  Wireless  Associa- 
tion; also,  he  was  president 
of  the  Amateur  Radio  News 
Service.  Lee  suggests: 

"There  are  generally  three 
ways  to  produce  a  paper 
Offset  press,  photo  process 
(Xerox  or  other  electrostatic 
copier),  and  duplicator. 
Each  has  its  advantages  and 
disadvantages,  including 
the  cost  per  page.  General- 
ly, though,  clubs  usually 
use  what  is  available.  Par- 
ticularly when  it  is  free  or 
cheap!  Finding  a  ham  print- 
er using  offset  is  the  best  of 
all  worlds  because  of  the 
flexibility  and  low  cost  per 
page,  particularly  if  a  fairly 
large  quantity  is  printed, 
say  over  200-300  copies.  If 
fewer  than,  say,  25  copies 
are  distributed,  offset  is  ex- 
pensive and  one  of  the 
other  methods  is  more  fa- 
vorable/' 

Xerox  is  a  popular  process 
used  with  club  newspapers. 
Lee  says: 

"Many,  but  not  all,  tricks 
available  to  offset  reproduc- 
tion can  be  done  with  Xerox. 
You  can  reduce  (8-1/2"  x  11 
from  11"X14"  is  the  most 
favorable),  print  two  sides, 


and  automatically  collate. 
The  quality  is  not  as  good  as 
offset,  particularly  for  pho- 
tos (screening  helps),  large 
black  areas,  or  material  pre 
viously  Xeroxed.  We  now 
pay  about  $75  an  issue  for 
250  copies  including  photos 
and  other  graphics  at  my  lo- 
cal ham  printer/' 

Club  finances,  of  course, 
influence  the  number  of 
pages  and  type  of  printing 
done  for  the  newsletter. 
There  is  only  one  way  to 
find  out  the  best  method 
for  you  and  your  club:  trial 
and  error  (which  also  is 
known  as  "Research  and 
Development").  As  Lee 
W9MOL  says,  "Bear  in  mind 
that  reproduction  quality  is 
not  the  most  important  ele- 
ment in  a  club  paper  If  the 
content  is  there  for  your 
readers,  they  won't  care 
how  it's  reproduced/' 

One  nice  thing  about  ed- 
iting a  club  paper  is  that 
you  get  very  few  com- 
plaints. (I  wonder  why       ?) 

Eeks!!  What  do  I  say? 
You  simply  report  the  news 
in  your  own  words.  Every- 
one has  his  own  style  of 
writing.  Keep  in  mind  to 
have  the  five  Ws  — who, 
what,  where,  why,  and 
when;  you  won't  go  too  far 
wrong.  Lee  W9MOL  has 
more  advice: 

''Before  starting  on  an  is- 
sue, you  need  to  make  a  list 
of  everything  you  might  put 
into  your  paper.  Then  you 
need  to  type  the  material  or 
get  someone  else  to  type  it 
for  you.  You  then  pick  and 
choose,  expand  or  contract, 
to  fit  space  needs.  The  first 
sentence  is  the  'grabber'  de- 
signed to  catch  the  readers' 
attention  so  they'll  read  on, 
Get  some  sample  newslet- 
ters and  study  them  for  help 
in  developing  your  own 
style/' 

Also  have  a  standby  dic- 
tionary. It's  amazing  how 
simple  words  don't  "look" 
right  when  you  know  it's  go- 
ing to  be  printed  hundreds 
of  times,  See  if  you  can  co- 
erce someone  to  proofread 
for  you  When  you're  famil- 
iar with   the   content  and 
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writing,  it's  very  hard  to  find 
your  own  mistakes  until  af- 
ter it's  printed.  Then  every 
error  sticks  out  like  a  sore 
thumb. 

Another  help  for  editors 
is  the  Amateur  Radio  News 
Service:  a  volunteer  organi- 
zation dedicated  to  helping 
anyone  involved  with  PR 
work  or  newspapers.  Once 
a  month,  ideas  are  pooled 
from  editors  and  PR  people 
from  all  over  the  countr\ 
and  are  printed  in  the  Bulle- 
tin. They  also  have  a  book- 
let  that  is  sent  to  new  mem- 
bers entitled  The  Club  Pa- 
per, which  goes  into  detail 
as  to  the  mechanical  as- 
pects of  printing.  If  you're 
interested,  write  to  Fran 
Norrick  WB9WPS,  Secre- 
tary, ARNS,  Route  6,  Box 
239,  Kankakee  IL  60901. 

Be  an  administrative  edi- 
tor. This  is  your  chance  to 
be  an  executive!  As  Lee 
says,  "Consider  the  admin- 
istrative editor  yvho  per- 
suades his  or  her  club's  offi- 
cers and  members  to  submit 


good  material,  finds  some- 
one who  likes  to  draw  car- 
toons,  recruits  some  volun- 
teer typists,  locates  a  ham 
printer,  organizes  a  circula- 
tion committee,  and  over- 
sees to  see  that  they  have 
the  finest  paper  for  the 
club," 

The  more  reporters  you 
can  assign,  the  more  colum- 
nists you  can  draft,  the 
more  fun  your  newsletter 
can  be  for  the  club  mem- 
bers. 

If  you  know  of  any  ham 
who  is  into  computers. 
draft  him  to  do  the  address 
labels.  Appoint  a  commit- 
tee to  be  responsible  for 
collating  (putting  the  pages 
in  order),  stapling,  address- 
ing, and  mailing.  Don't  for- 
get the  stamps! 

Make  your  next  club 
project  your  club  newslet- 
ter, Participation  is  the  key 
to  success.  Cooperation  is 
the  byword. 

Do  it!  Be  it!  Say  it!  Ama- 
teur radio  news  — write  it  to- 
day ■ 
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Model  173B  Station  Clock 

•  24  hour  military  time  for  proper  logging 

•  quartz  crystal  accuracy 

•  large,  easy  to  read  LCD  display 

•  push  button  back  lighting  for  night  operation 

•  one  year  operation  from  single  penlight  cell; 
no  inconvenient  and  unsightly  line  cord 

•  no  resetting  after  power  failure 

•  attractive  aircraft  instrument  styling 

•  front  mounted  controls  with  hold  switch  that 
permits  precise  setting  to  time  standard 

Xftnft'I  17   ft  tmh   $  'f.'*'  p/ua  $3  shipping  trim  your  farnnt-  rr  nr 

65  East  Palatine  Rd..  Suite  105, 
Prospect  Heights,  IL  60070 
(312)  459-5760       M 
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Ft.  Myers,  Fiorina  33906 
ail  phones  (813)  9J6-23S7 


NEW  MFJ  VHF  Converter  lets  you 

HEAR  POLICE/FIRE  CALLS 

and  more  on  2  meter  rigs.  Receive  154-158  MHz.  Direct 
freq.  readout  on  synthesized,  VFO  144-148  MHz  FM  rig. 
Covers  nearly  all  FCC  allocated  police/fire  VHF-hi  frequencies. 

Direct  freq.  readout  on 
synthesized  and  VFO  rigs* 

Scanning  rigs  become 
poJice/fire  scanner. 


Hear  exciting  police/ fire  calls  and  more  on 
your  2  meter  rig. 

Scanning    rigs    become    poltce/tore    scanner. 

This  ingenious  MFJ  VHF  Converter  turns  your 
Synthesized  or  VFO  144  148  MHz  FM  ng  into  a 
hot  potice/fire  receiver  {154  158  MHz)  with  difeci 
frequency  readout  on  your  rig 

Enjoy  alt  benefits  of  your  ng  such  as  squelch, 
excellent  sensitivity,  selectivity,  stability  limiting. 
AM  rejection  For  handheld^,  loo 

Two  MOSFETS  (tuned  RF  amp,  mixer),  bipolar 
crystal  oscillator  gives  excellent  performance, 

Bypass/off  switch  allows  transmitting  Won't 
bum  out  if  you  transrnti  (up  to  2h  walls)  with 
converter  on.  Low  insertion  SWR 

**0n"  LED.  SO  239  coax  connectors.  9  to  18 
VOC.   Mobile  mounting  brackets.   3x4x1    inches 


Aluminum  cabinet.  Black  and  eggshell  white 

Order  from  MFJ  and  try  it  -  no  obligation.  If 
not  delighted,  return  il  within  30  days  for  refund 
(less  shipping).  One  year  unconditional  guarantee 
Order  today.  Call  toll  free  800-647-1600.  Charge 
VISA,  MC  or  mail  check,  money  ordei  lor  $49.95 
plus  54.00  shipping/handling  for  MFJ  311 

Don  i  wait  any  longer  to  enjoy  exciting  police 
and  tire  caffs   order  now.  Call  MFJ  or  see  dealer. 


CALL  TOLL  FREE  . . .    800-647-1800 


Call  601  323  5369  for  technical  information,  or 
derfrepajr  status,  Also  calf  601-323  5869  oufs*de 
continental  USA  and  in  Mississippi 
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MFJ 


Enterprises,  inc. 

BOX  494.  MISS    STATE    MS  397&2 


Glenn  /a cobs  KC7M 
Poverty  Fiat  AZ  85925 


My  Infernal  Tower 

tales  of  a  flying  fiasco 


Up!  The  higher  the  bet- 
ter! My  Novice  anten- 
na was  barely  high  enough 
to  walk  under.  The  next  one 
wasn't  much  above  the 
roof  Higher!  Tie  sawmill 
scraps  together  with  coat- 
hangers.  Guy  them  to  the 
fence  and  the  woodshed 
with  baling  wire.  Get  that 
droopy  dipole  up  there! 

Good  enough?  No. 
Crooked  as  a  dogs  leg,  and 
ugly  besides.  And  with  all 
the  effort  it  isn't  as  high  as 
the  electric  wires  to  the 
east.  And  there  is  still  200 
feet  of  rock  to  the  west.  Sig- 
nals coming  in  all  the  way 
from  Hawaii  are  not  tough 
enough  to  penetrate  much 
rock.  Maybe  there  isn't 
such  a  thing  as  "good 
enough/'  Maybe  "good 
enough"  is  just  an  illusion, 

A  man  came  to  my  store 
and  traded  a  nice  TV  anten- 
na and  mast  for  some  used 
duffel  bags.  Before  the  sun 
went  down,  that  hardware 
was  all  standing  on  end  TV 
reception  was  better,  even 
if  the  programs  weren't  The 
FM  station  from  fifty  miles 
over  the  mountains  came  in 
perfectly,  We  could  listen 
to  beautiful  music.  And  I 
had  a  taller  skyhook.  That 
was  the  real  motive. 

W7KJM  lent  me  an  in- 
verted vee  and  an  NCX-3.  I 
tied  a  dead  padlock  to  a 
length  of  nylon  line  and 
slung  it  over  the  TV  antenna 


and  hauled  up  that  loaner. 
Aha!  Forty  meters  is  mine' 
But  even  the  top  of  the 
thing  is  lower  than  the  high- 
lines.  Nothing  would  do  but 
a  tower.  But  towers  seem  to 
start  at  a  month's  wages. 
And  they  have  no  upper 
limit.  Besides,  it  seemed  sin- 
ful to  spend  anything  on  a 
hobby  as  long  as  I  still  owed 
on  the  homestead  mort- 
gage. ("Mort"  is  Latin  for 
'dead/'  "Cage"  is  Latin  for 
"pay-'til-you-are/') 

The  Final  Solution 

Anyway,  one  fine  day  we 
made  a  last  back-breaking 
payment  and  the  mortgage 
company  sent  us  our  title. 
And  a  few  days  after  that  an 
ad  appeared: 

COLOR  TV  S75  Waterbed 
S100  30'  aluminum  twoer 
[sic]  S90.  Trash-trailer 
$250  537  XXXX 

Now,  a  "twoer"  thirty 
feet  long  might  be  a  boat— 
but  not  for  $90  Then,  again, 
it  might  be  a  tower  It  was  a 
long-distance  call,  but  I 
dialed  during  daylight. 

"  Popopopopop.  Popo  pop, 

Popopopopopo  pop/'  etc. 
"  B-r-r-r-r-r-r-r-r.  B-r-r-r-r-r-r-r-r/' 
etc. 

"Raunchy  Realty.  Betty 
speaking.  May  I  help  you?" 

"You  advertised  a  tower 
for  ninety  dollars?" 

"Yes,  sir.  Would  you  like 
to  look  at  it?" 

"Yes,  ma'am.  Could  you 
tell  me.  .  .  ?" 


m 


a- 


*il 


"Yes,  sir  Well  have  it  all 
cleaned  out  and  the  lights 
on  by  tomorrow  noon." 

"Lights?'' 

"Naturally." 
On  a  thirty-foot  tower?" 

Tower?" 

Yes,  ma'am.  Tower. 
Maybe  I  have  a  wrong  num- 
ber Excuse  me/* 

I  hung  up  and  dialed 
again, 

"Raunchy  Realty,  Betty 
speaking/' 

"Uh,  this  is  me  again.  Is 
somebody  in  the  office  sell- 
ing a  tower?' 

"Wait.  I  don't  know.  Uh,  I 
thought  you  wanted  to  rent 
that  garage  for  ninety  dol- 
lars. Fred.  Ff-rr-ee-ddl 
Somebody  wants  a  tower." 

"Tower?  Oh,  yeah/'  I 
heard  in  the  background, 
along  with  a  typewriter 
"George  has  one  he  wants 
to  get  rid  of  It's  that  pile  of 
scrap  iron  in  the  alley  " 

It  was  fifty  miles  away. 

We  were  there  very  shortly. 
George  was  not  there  but 
his  tower  was.  It  looked  so 

pitiful  lying  in  three  pieces 
by  the  garbage  cans.  It 
didn't  look  like  it  would 
even  reach  the  eaves,  much 
less  the  high-lines.  I  picked 
up  a  section  in  each  hand.  1 1 
was  not  aluminum,  but 
steeL  Even  so,  it  didn't 
weigh  much.  I  had  really  ex- 
pected something  much, 
much  heavier.  On  the  other 
handr  the  sections  seemed 


stiff   enough,    braced    that 
way. 

Well,  this  was  what  I 
came  for  George  showed 
up  and  I  paid  him  with 
money  I  had  borrowed  on 
my  credit  card.  We  went 
home,  and  the  thing  laid 
out  behind  the  house  for  an 
unconscionably  long  time. 

The  most  obvious  thing 
to  do  was  to  dig  a  big  hole 
next  to  the  peak  of  the  roof, 
stand  the  bottom  section  in 
it,  and  fill  the  excavation 
with  wet  cement  I  could 
bolt  on  the  other  sections 
after  the  concrete  cured 
and  brace  it  to  the  house. 

No.  That  was  the  only  di- 
rection we  could  ever  hope 
to  build  onto  our  house. 

By-n-by,  I  traded  a  fairly 
good  swivel  chair  (that  only 
needed  a  little  welding  and 
only  had  a  small  rip  in  the 
cushion)  for  three  unequal 
lengths  of  nearly  straight 
one-inch  pipe  with  only  a 
little  surface  rust  They 
would  not  fit  into  the  tower 
legs.  After  two  hours  of 
hard  filing,  they  were  still  a 
smidgen  too  big,  I  took 
them  to  the  welder  He  told 
me  what  it  would  cost  to 
turn  them  down  on  his 
lathe.  Too  much.  Inspira- 
tion struck.  I  took  the  pipes 
to  the  hardware  store.  For  a 
buck,  the  nice  man  thread- 
ed the  first  four  inches  on 
each  one.  That  reduced  the 
diameter  a  little  and  they  fit 
into  the  tower  legs  just  fine. 
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I  dug  a  hole  and  calcu- 
lated the  amount  of  con- 
crete to  fill  it  up.  Fifty 
bucks?!  No  way! 

I  bought  ten  bucks  worth 
of  instant-mix  concrete  and 
gathered  about  a  ton  of 
rocks,  t  joined  the  pipes  to 
the  bottom  of  a  tower  sec- 
tion and  stood  it  up  in  the 
bottom  of  the  hole  and 
plumbed  it  with  a  carpen- 
ter's level.  The  carpenter 
was  using  some  other  tool 
at  the  time  and  didn't  mind 
a  bit 

By  choosing  the  rocks 
carefully,  there  was  not  a 
lot  of  space  between  them. 
A  layer  of  rocks  and  a  pour 
of  soupy  cement  poked 
down  with  a  stick;  another 
layer  of  chunks  and  more 
liquid  stone.  The  pre-mix 
and  the  stones  and  the  hole 
came  out  remarkably  even 
I  smoothed  it  off  immedi- 
ately and  again  an  hour 
later  At  sundown,  I  carved 
a  date  in  it  and  covered  it 
with  dirt  so  it  wouldn't  dry 


out  before  it  had  a  chance 
to  cure.  (Contrary  to  com- 
mon belief,  concrete  does 
not  harden  by  drying  out.  It 
actually  combines  with  the 
water  and  becomes  a  differ- 
ent sort  of  substance.) 

There  stood  my  stub  of  a 
tower  for  a  long  time  It 
began  to  look  like  the  situa- 
tion described  in  Luke 
14:28-30.  I  climbed  up,  bal- 
ancing the  second  section 
on  end,  and  tried  to  fit  it  on 
top  of  the  first.  Maybe  it 
can  be  done.  Maybe  a  sui- 
cidal maniac  will  accom- 
plish such  a  thing,  someday, 
I  won't  try  it  again.  Ever. 

Success  By  Committee 

W7KJM  promised  me  a 
crew  for  an  antenna-raising 
party  if  I  would  put  the 
whole  thing  together.  So,  I 
got  all  the  bolts,  insulators, 
guy  wire,  and  turnbuckles  I 
thought  I  needed,  I  set  the 
guy  anchor  posts  deep  in  the 
ground  and  tamped  buck- 
ets of  rocks  around  them.  I 


took  that  lonesome  section 
off  its  makeshift  base  and 
put  the  whole  tower  togetfv 
er  and  attached  the  guys, 

Exactly  at  the  appointed 
hour,  Ed,  Ray,  Paddy,  Bob, 
Randy,  and  Dick  drove  up 
in  a  convoy. 

One  minute  later  they 
were  all  driving  away  again. 
The  tower  was  up  and 
guyed.  They  barely  stopped 
for  the  sandwiches  and 
Kool-Aid  my  wife  brought 
out  to  the  "party/'  They 
wouldn't  accept  pay  or 
thanks. 

"That's  what  ham  bud- 
dies are  for,  Glenn." 

That  was  quite  a  while 
back.  I  admire  the  tower 
every  day  (What  else  is  it 
good  for?  1  don't  have  an 
antenna  to  put  on  it)  I 
climb  it  sometimes  for  the 
superb  view  from  the  top  I 
made  a  brace  for  the  base 
because  those  three  pipes 
go  eye-high  out  of  the 
ground  before  the  tower 
even  begins 


Today  1  bought  nine  feet 
of  1  VS-inch  pipe  for  a  mast 
It  was  a  foot  too  long  to  go 
into  the  tower  from  the 
side.  No  way  was  I  going  to 
carry  it  up  to  the  top  and  try 
to  stuff  it  into  the  socket 
from  above  At  the  price  I 
paid,  I  sure  didn't  want  to 
saw  off  a  foot  of  it.  Finally,  I 
dug  a  hole  in  the  ground 
and  shoved  the  mast  into 
the  tower  from  below 
ground. 

It  is  night.  As  I  write  this, 
my  tower  and  mast  rise  way 
above  the  electric  wires. 
Maybe  I  will  have  an  anten- 
na soon,  There's  this  guy 
down  in  Phoenix  with  a  20m 
beam  for  sale.  If  he'll  just 
wait  until  the  garage-man 
finishes  putting  a  new 
motor  in  my  pickup,  I'll  bor- 
row some  money  on  my 
credit  card  again  and  go 
buy  it  It's  only  a  five-hun- 
dred-mile round  trip,  and  I 
want  to  take  my  children  to 
visit  their  grandparents, 
anyway! 


DEAL  WITH  #1! 


CARLOAD  INVENTORIES  •  ROCK  BOTTOM  PRICES 


LINES: 

t*t-nL 

PUR    OEJlf  II 

-Ft 

AEA 

ALPHA 

CUSHCRAFT 

DENTRON 

KLM 

MOR  GAIN 

PALOMAfl  ENG 

UNIVERSAL 

AVANTI 

BEARCAT 

COLLINS 

HV  GAIN 

KENWOOD 

MIRAGE 

REGENCY 

UNARCO-ROHN 

ASTRON 

BIRO 

COE 

HUSTLER 

MICROLOG 

MFJ 

SWAN 

VIBROPLEX 

ALLIANCE 

BENCHER 

ClRAKE 

ICON! 

MINI-PRODUCTS 

NYE 

TEW  TEC 

Kan  ironies 

call  toll  free  1-800-325-3609 

MID-COM  ELECTRONICS   •    8516  MANCHESTER  ROAD   •    BRENT1 


£f\A       IN  MISSOURI 

Wpw    314-961-9990 

BRENTWOOD,  MO  63144 
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Apples:  Five  Bits  or  Eight 

tired  of  "Space  Invaders"?  Then  turn  your  Apple  II 

on  to  RTTY! 


Cart  fensen  WB6MEP 
9S42  Palais  Road 
Anaheim  CA  92304 


If  you   have  run   out  of 
things  to   do  with   your 
Apple  II  lately,  you  might 


DO    49 


<5£RIAL    I* 


MAR*    TlUf 

fS   H 


i  MIT 
>  ^t^lAL  UNI 
TO  FH1  3  J  I 


rci 

MlS365 

IC2 

74  I.  S  36  5 

IC5 

7-4LS04 

IG4 

'4L520 

LC3 

ILSIQ 

IC6  B7    SHOtfN 

+  5 

■■:';'■ 

16 

fl 

16 

fl 

14 

7 

t4 

T 

<4.5 

? 

F/g.  7.  App/e  //  interface. 


like  to  try  this  project.  It 
will  get  you  operating  on 
5-bit  RTTX  and,  with  a  little 
rewiring,  8-bit  ASCII  also. 
For  8-bit  ASCII,  you  will 
have  to  rewrite  the  pro- 
gram The  Apple  fl  inter- 
face in  Fig.  1  is  built  around 
the  COM  2502  UART,  The 
AY5-1013  is  an  exact  re- 
placement  and  may  be 
used.  The  system  can  be 
used  with  any  SSB  or  FM 
transceiver. 

How  It  Works 

See  Fig,  1.  During  re- 
ceive, the  UART  accepts  se- 
rial data  at  pin  20,  RSI 
When  one  complete  char- 
acter has  been  received,  it 
is  available  in  parallel  form 
at  RD1  through  RD5.  We 
know  this  character  is  ready 
when  RDA  goes  high  RDA 
is  tied  to  the  Apple's  data- 
bus  bit  6  which  we  test  in 
the  program  The  character 
is  processed  and  printed  on 
your  TV  monitor.  Next,  the 
Apple  sends  RDAR  on  bit  5, 
which  resets  RDA  to  low  so 
that  we  can  tell  when  the 
next  character  comes  in. 

During  transmit,  the 
UART  tells  us  it  is  ready  to 
transmit  the  next  character 
by  bringing  TBMT  high. 
TBMT  is  tied  to  data-bus  bit 
5.  When  the  Apple  detects 


bit  5  high,  it  puts  the  next 
character  to  be  transmitted 
on  data-bus  bits  0  through  4 
and  sets  bit  6  high  also,  Bit  6 
high  is  TDS  and  enters  the 
character  into  the  UART  at 
TD1  through  TD5.  The 
UART  then  clocks  the  char- 
acter out  serially  at  TSO. 
One  start  bit  and  two  stop 
bits  are  added  by  the  UART. 


Enabling  RDE  and  SWE 
puts  the  received  data  and 
status  bits  on  the  data  bus. 
When  not  enabled,  these 
outputs  are  at  a  high  imped- 
ance and  will  not  disturb 
Apple  operation  IC6  is  the 
16  x  clock  generator  Provi- 
sion is  made  for  either  60-  or 
100-wpm  operation. 

Fig.  2  is  the  demodulator. 

Receiver  audio  is  fed  into  |1 
from  your  receiver  head- 
phone jack  The  speaker  is 
handy  for  listening  to  in- 
coming signals.  The  audio 
bandpass  filter  is  not  neces- 
sary but  can  help  with  QRM 
and  QRN  Also,  the  output 
of  the  filter  can  be  fed  to  a 
scope  for  use  as  a  tuning  in- 
dicator of  sorts,  More  on 
this  later.  I  used  an  Autek 
filter.  You  can  use  any  kind 
of  filter  you  wish,  or  none  at 
all.  During  FSK,  when  the 
demodulator  senses  a  2295- 
Hz  tone,  it  puts  out  a  high 
level  at] 2 .  When  a  2125-Hz 
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AUTOMATIC  SWR  &  PEAK  READING 


HF  POWER  METER 
MODEL  APM 1H 

Frequency  Coverage: 

Input  Impedance 
Power  Range: 
SWR  Range: 
Power  Modes: 
Accuracy 


$99.95 

18  -  60  MHi 
50  -52  ohms 
0-200T1000.  2000W 
11  -  10:1 
Average  &  PEP 
110% 


Power  Requirements;  117  VAC  60  H* 


AUTOMATIC  SWR  &  PEAK  READING 
VHF  POWER  METER 
MODEL  AFM-1V  $99.95 

Frequency  Coverage     50  -  1  50  MHz 


Input  Impedance: 
Power  Range 
SWR  Range: 
Power  Modes: 

Accuracy: 


50  -  52  ohms 
0  -  20,  20QW 
1:1  -  10:1 
Average  &  PEP 
±10% 


Power  Requirements:  1  1  7  VAC  60  Hz 


FLAT  RESPONSE  SWR  &  POWER  METER 

FOR  HF 

MODEL  PM2H  $89.95 

Frequency  Coverage:   1  8  —  60  MHz 
input  Impedance  50—  52  ohms 

Power  Range :  0  -  200,  1 000.  2000W 

SWR  Range:  1:1  -  3't 

Accuracy:  ±10% 

Power  Requirements:  None 


FLAT  RESPONSE  SWR  &  POWER  METER 

FOR  VHF 

MOOEL  PM2V  $89  95 

Frequency  Coverage    50  -  150  MHz 
Input  Impedance  50  -52  ohms 

Power  Range  0  -  20.  200W 

SWR  Range.  1   1  -  3:1 

Accuracy  ±10% 

Power  Requirements:  None 


SWR  &  POWER  METER  FOR  HF/VHF 
MODEL  PM3HV  $54.95 

Frequency  Coverage:  3—150  MHz 
Input  Impedance:         50  -  52  ohms 
Power  Range:  O  -  20,  200.  I000W 

SWR  Range:  11  -  5:1 

Accuracy:  ±10% 

Power  Requirements    12  VDC 
Illuminated  meters  for  mobile  operator 


MiMi 


Manufactured  By: 

AKIGAWA  ELECTRONICS  CORPORATION 

Distributed  Exclusively  By: 

MACAW  ELECTRONICS  INCORPORATED 

P.O.  Box  66.  Carlsbad,  Calif,  92008 

Phone  1714)  -434*1078 

Telex  T81  743  MACAW  CSBD 


SWR  &  POWER  METER  FOR  MOBILE 
MODEL  PM-5H  (HF}  $49.95 

MODEL  PM5V  (VHFI  $4995 

Frequency  Coverage:    1 .8  -  30  MHz  (PM  5H) 

50-  l50MHz(PM5V) 
Input  Impedance:         50  —  52 ohms 
Power  Range:  0  -  20,  200  W  ±1 0% 

Power  Requirements:  12V  DC 
Complete  with  directional  coupler  unit 


SWR  &  POWER  METER  FOR  HF/VHF 
MODEL  PM-4HV  $44.95 

Frequency  Coverage:   3  —  150  MHz 
Input  Impedance:         50  —  52  ohms 
Power  Range  0-20,  200.  T0O0W 

SWR  Range:  1:1-3:1 

Accuracy :  ^1 0% 

Power  Requirements:  None 

VelCrp  for  mobile  mounting 


MIKE  COMPRESSOR  WITH  LINEAR 

AMPLIFIER 

MODEL  MCLA-1  $89.95 

Compressor  Section 
Frequency  Range:     100—  10000  Hz 
Oistonion:  Within  0,4% 

Linear  Amplifier  Section 
Frequency  Range:     300  -  10000  Hz 
Gain:  25dB(12V) 

Power  Requirements:  9  VDC 


ACTIVE  AUDIO  FILTER 


MODEL  AAF-1 

$89.95 

Filters: 

Band  Pass+ Notch 

Center  Frequency 

Shift  Width: 

200  -  2500  Hz 

Input  Impedance: 

8 -600  ohms 

Output  Impedance: 

8  ohms 

Output  Power: 

1W  max. 

Power  Requirements:  9  VDC  150  mA 


PRESELECTOR 
MODEL  PR  1 

Frequency  Coverage: 
Gain: 

RF  Attenuation: 
Input/Output 

Impedance: 
Relay  Power 

Capability: 
Power  Requirements: 


$10935 

3-30  MHz 
20  dB  at  7  MHz, 
Variable 
-20dB&  -10  dB 

50—  75  ohms 

200WCW 

117  VAC  60  Hz 


I  Prices  are  suggested  list  and  are  subject  to  change  without  noiic«J 
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tone  comes  in,  it  puts  out  a 
low  level.  In  FSK  (10  meters 
and  below),  2295  Hz  is  used 
as  the  mark  time;  2125  Hz  is 
used  as  the  space.  This 
gives  a  downward  shift  of 
170  Hz.  In  AFSK  (6  meters 
and  above),  the  tones  are 
reversed.  51  selects  FSK  or 
AFSK  and  will  be  labeled 
during  alignment. 

Fig,  3  is  the  modulator 
The  input  at  J1  is  from  the 
serial  output  of  the  UART. 
For  a  high  input,  we  get  a 
2295-Hz  tone  at  J  2  A  low  in- 
put gives  us  2125  Hz  out. 
The  output  of  the  XR210  is 
made  into  a  sine  wave  by 
the  low-pass  filter  so  that 
our  transmit  signal  will  not 
be  too  wide,  The  filter  cut- 
off is  about  3  kHz.  SI  al- 
lows you  to  identify  in  CW. 
S2  is  wired  in  at  the  mike 
jack  the  same  way  as  a  PTT 
switch.  S3  selects  FSK  or 
AFSK 

Construction 

The  interface  is  built  on 
an  Apple  hobby/prototype 
board,  Apple  part  number 
A2B0001X  This  board  is 
made  to  plug  into  the  I/O 
slots  at  the  back  of  the  Ap- 
ple. S1  is  brought  out  in 
back  of  the  Apple  so  that 
you  can  get  at  it  No  layout 
is  included  with  this  project 
because  nothing  is  critical. 
You  should  have  no  trouble 
if  good  general  construc- 
tion practice  is  used.  Ca- 
pacitors CI,  C2,  and  C3 
must  be  of  good  qualiU 
like  mylar™  or  polysty- 
rene. It  is  a  good  idea  to 
construct  the  IC6  circuit  on 
an  experimental  basis  first 
and  trim  CI,  C2,  and  C3  to 
get  the  clock  frequency 
within  1%.  A  frequency 
counter  is  the  only  good 
way  to  do  this.  At  60  wpm, 
the  frequency  at  IC6,  pin  3, 
should  be  728  Hz  plus  or 
minus  7  Hz.  At  100  wpm,  it 
will  be  1187  Hz  plus  or  mi- 
nus 10  Hz,  This  trimming 
can  be  done  with  small  val- 
ue mica  or  ceramic  capac- 
itors. After  you  have  built 
the  circuit  on  the  Apple 
board,    check   the   clocks 
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Fig.  2.  Demodulator  schematic  diagram. 


again.  They  may  need  a  lit- 
tle more  trimming 

My  SSB  phone-jack  out- 
put is  8  Ohms,  so  a  speaker 
at  )1  works  fine  (see  Fig.  2). 
If  yours  has  a  higher  imped- 
ance, you  may  need  a  trans- 
former to  match  to  the 
speaker.  The  power  supply 
for  Figs.  2  and  3  is  separate 
from  the  Apple,  If  you  wish, 
you  could  use  power  from 
the  Apple  for  these  circuits 
also.  CI  should  be  a  good 
quality  capacitor.  SI  is 
brought  out  to  the  front 
panel. 

C1  in  the  modulator  {Fig. 


3)  should  be  of  good  quali- 
ty. SI,  S2,  and  S3  are 
brought  out  to  the  front 
panel.  The  chokes  are  the 
common  88-mH  variety  or 
equivalent.  In  all  circuits, 
resistors  are  quarter-  or 
half-Watt  5%.  All  capaci- 
tors not  mentioned  may  be 
of  any  type 

Alignment 

First  do  the  modulator. 
With  S1  in  normal,  hook  the 
scope  to  )2  and  make  sure 
you  have  an  audio  sine 
wave.  Adjust  R3  for  about  1 
volt  or  enough  to  run  your 


frequency  counter.  Now 
hook  the  frequency  counter 
to  J 2,  Put  S3  to  FSK  and 
short  J1  to  ground.  Adjust 
R2  for  2125  Hz.  If  you  can't 
get  2125  Hz,  adjust  both  R1 
and  R2  for  2125  Hz.  Put  S3 
to  AFSK  and  adjust  R1  for 
2295  Hz.  These  controls  are 
interacting,  so  go  back  and 
forth  several  times  until 
you  have  the  correct  tones. 
The  tones  are  very  stable 
and  will  stay  within  1% 
drift  easily.  Now  verify  the 
conditions  listed  in  Table  1 . 
The  output  at  J2  should 
be  a  nice-looking  sine  wave. 
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SPECIAL 

PRICE 
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YAESU  2 -METER 

TRANSCEIVER 

MODEL  FT-207R 


*  LED  Digital  readout* 

*  Microprocessor  controlled  with 
4  memories 

*  Priority  channel. 

*  Auto-scan  entire  band  or  memories 
only, 

*  2.5   watts    (Hi)    or    200  Mw.   (Lo) 
output. 

*  Keyboard  entry  doubles  as  TTP  on 
Xmit, 

*  Supplied  with  Ni-Cad  battery,  wall 
charger,  flex  ant  &  mini  earphone. 


TOLL  FREE 


r*  Reader  Setvtce—see  page  82 
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A9  F5 
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A9  ## 
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8D  El      #8 

2C  <V      C# 

1#  FB 

AD  ##     C# 

2C  I  / 

CO  £2 

?$  : 

CD 

F#  CA 

CD  E5     #8 

F#  C8 

::  E6     #5 

F#  C6 

::  :r 

D#  #B 

#9 

A9  c~ 

2#  ED 

4C  #D     #9 

IL  #4      /- 


Ffl 


LDA 
J3R 
LDA 
STA 
STA 
SIT 
9PL 

:la 
Citp 

BEQ 

cvp 
:■■■: 

BEQ 

cvf 

BEQ 
CNF 
SNE 
JSR 
LDA 
JSR 

CMP 


#8D2 

#803 
#8D4 

#805 
#8D6 
#80? 
#808 

#8DA 

#aoa 

#liDC 
#SOD 

#eiE 

#8DF 

#8E1 

#8  £2 

% 
#8£4 

m% 

#6E6 
#6E7 

#8E8 

#8E9 

#8  EC 
#8EF 
#8f^ 
$8F5 
#8F6 
#8F? 
#8F6 


4A  R 

45  5 

5#  T 

4?  U 

5E  V 

53  W 

5D  X 

55  T 

51  2 

AA  * 

AA  * 

AA  * 

AA  * 

AA  * 

No  Data.  This  address  la 

for  rigs/Ltrs  flag. 

No  data.  This  address  is 

for  character  counter, 

-I  CTRL  R 

94  CTRL  T 

B-3  CTRL  ~ 

6i  C1HL  A 

82  CTRL  fl 

88  line  Feed 

PF 

4C  L5  #9  ^ft'F  To  BCV 

4C  2C  #A  JWP  To  send  CQ 

3  Addresses,   User  define 

3  Addresses,   User  define 

5F  Letters  Tmit 

5B  Figures  Tmit 

LP  Lettera  Ncv 

IB  Figures  ftcv 


Ltrs  to  A 

Send  Ltrs 

Set  flag  to  Ltrs 

Set  character  counter  to  ## 

Is  fcey  down? 

Loop  if  net 

Get  key  code 

Clear  Keyboard 

In  I ■  CTRL  R? 

Yes  so  go  to  #8E9 

Is  it  CTRL  C? 

Yes  so  go  to  £rZ: 

Is    :trl  A? 

Yes  so  go  to  #8£F 

Is  it  CTRL  B? 

Yes  so  go  to  #8F2 

Is  it  a  linefeed? 

Wot  a  linefeed  so  e°  to  #93C 

Send  linefeed 

Print  linefeed 

Do  again 

Is  it  a  space? 


If  not,  the  low-pass  filter  is 
not  working  correctly,  Both 
tones  at  J 2  should  be  the 
same  amplitude  within  plus 
or  minus  10%. 

Now  align  the  demodula- 
tor. With  no  input  at  J1, 
hook  the  frequency  counter 
to  test  point  A  at  IC1,  pin  4 
You  should  be  able  to  ad- 
just R1  to  2200  Hz„  If  not, 
something  is  wrong  with  R1 , 
R2,  or  C1  i  For  the  next  align- 
ment we  are  going  to  use 
the  modulator.  Also,  you 
will  need  a  TTL  symmetri- 
cal square-wave  generator 
at  about  50  Hz,  The  circuit 
of  Fig,  4  gives  you  some  tips 


on  how  to  make  one.  Hook 
the  output  of  your  TTL  sym- 
metrical square-wave  gen- 
erator to  the  modulator,  J1 . 
Modulator  S3  can  be  in 
either  position.  Modulator 
S1  should  be  in  normal. 
Open  the  circuit  at  demod- 
ulator TP  B  and  connect 
modulator  J  2  to  the  input  of 
I  CI  at  TP  B.  Now  hook  the 
scope  to  demodulator  12. 
You  should  get  a  square 
wave.  The  crossover  points 
will  be  jittery.  This  is  nor- 
mal. Now  adjust  demodula- 
tor R1  for  a  symmetrical 
square  wave.  Exactly  half 
the  square  wave  should  be 


S3  to  FSK 

J1  grounded     output  is  2125  Hz 

space 

S3  to  FSK 

J1  to  +  5  V        output  Is  2295  Hz 

mark 

S3  to  AFSK 

J1  to  +5  V       output  is  2125  Hz 

mark 

S3  to  AFSK 

J1  grounded     output  is  2295  Hz 

space 

Table  1. 

ow  and  the  other  half 
should  be  high.  Make  sure 
of  the  following  conditions: 
Ground  modulator  )1,  With 
modulator  S3  in  FSK,  you 
should  have  a  low  level  at 
demodulator  ]2.  If  not,  flip 
demodulator  S1  to  the  oth- 
er position.  Label  this  posi- 
tion FSK,  Label  the  opposite 
position  AFSK.  Now,  with 
demodulator  S1  in  FSK, 
connect  +5  V  to  modula- 
tor 31  You  should  get  a  high 
level  at  demodulator  J  2. 

Now  let's  check  out  your 
SSB  transceiver  For  start- 
ers, the  output  of  modula- 
tor 1 2  should  be  about  50 
mV.  Set  R3  for  this  value.  If 
this  is  not  enough  to  drive 
your  transmitter,  then  in- 
crease the  level  as  needed. 
Connect  modulator  J2  to 
the  mike  input.  Put  modula- 
tor S3  to  FSKf  S1  to  normal, 
+  5  V  to  |1  (  transceiver 
mode  to  SSB,  and  mike  gain 


off.  Throw  modulator  S2  to 
XMIT;  advance  mike  gain, 

Caution!  Use  only 
enough  mike  gain  to  run 
your  transmitter  at  about 
40%  to  50%  of  its  rated  dc 
plate  input  power  on  CW. 

Next,  you  must  make 
sure  your  transceiver  is  in 
USB  so  that  the  frequency 
shift  will  be  downward.  A 
good  way  to  do  this  is  to 
check  transmitter  frequen- 
cy with  your  counter  or 
listen  to  it  on  another 
receiver  tuned  to  USB. 

Example  in  FSK  and  USB 

Your  vfo  equals  3620000 
Hz  +  2295  Hz  =  3622295 
Hz.  This  is  the  mark  time 
frequency.  Now  connect 
modulator  ]1  to  ground, 
Vfo  equals  3620000  Hz  + 
2125  Hz  =  3622125  Hz. 
This  is  the  space  frequency. 
Your  transmitter  shifted  1 70 
Hz  lower. 


A 
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093F  D0  19  BNE 

09kl  Z0  ED  FD   JSR 

0QUk  20  B4  •/■■..        JSR 

fail-?  EE  El  /'    INC 

09^A  A9  43  LDA 

0<HC  CD  El  /     CMP 

0i±F  Y0  0j  SEQ 

09^1  *C  0D  09        J  NIP 

095^  20  3A  !    JSR 

0957  ^C  0D  09   J  MP 

09  5A  CD  06  06    CMP 

0952  00  n  BNE 

095F  20  ED  FD   JSR 

#9&2  2#  Bi*  09       JSR 

09o5  A9  00  LDA 

096?  20  0k  09       J  MP 

096A  AA  TAX 

096B  3D  00  08   LDA 

096E  CD  IB  0B       CKP 

0971  D0  #3  BNE 

0£73  4C  }6  #9   JWP 

0976  2D  E8  08   AND 

0979  30  17  BUI 

097E  2C  E0  08       BIT 

J097H  3/  ^  BKI 

0930  SA  TXA 

0§8i  **C  41  09   JW 

09S4  A9  00  LDA 

0936  BD  E0  0H   STA 

09S9  49  P5  UJA 

^BB  2Jf  B-  09   JSR 
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09BF  **C  HI  09   J1P 

IW2  2C  B0  0fi   BIT 
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099?  sa  :xa 

0996  hQ  hi  t         JMP 

099B  A9  50  LDA 

099D  BD  £0  08   STA 

09A0  A9  F€  LDA 

09A2  20  B&  09       JSR 

09A5  kC  SE  09   JMP 

Send  subrouting 

J  _  Afl  TAY 

0'9B5  AD  B0  C0   LDA 

09B8  29  20  AND 

093A  F9  B£Q 

J  rBC  39  00  08   LDA 

09BF  6D  30  C0   STA 

09C2  60  RTS 


Rev 

JJ9LT6  kC     00     09 

09C9  ^C     2d     0A 

09CC  3  Addresses 

09CF  3  Addresses, 


Not  a  space  so  go   to  09  5A 

Print 

Send 

Add  1  to  character  counter 

Is  character  counter  =  to  67? 

Yes  so  go  to  095^ 

Counter  not  6?  yet  so  do  again 

Ring  bell 

Do  again 

la   it  carriage   return? 

Not  a  carriage  return  so  go  to  096A 

Print  carriage   return 

Send 

Do  again 

A  to  X 

Get  RTTY  character 

Is  it  *  to  AA? 

Not  AA  SO  go  to  0976 

It  is  AA  so  print 

Is  it  a  letter? 

Not  a  letter  so  go  to  0992 

Is  flag  ■  to  letters? 

Flag  not  w   to  letters  so  go  to  09££ 

Flag  is  *  to  letters  so 

Print  and  send 

Set  flag  to  letters 

Address  of  letters  to  A 

Sand 

Get  character  back 

Print  and  send 

It  la  a  figure  so  is  flag  ■  to  figures? 

Flag  not  *  to  figures  so  go  to  099B 

Flag  is  *  to  figures  so 

Print  and  send 

It  is  3  figure  so 

Set  flag  to  figures 

Address  of  figures  to  A 

Send  figures 

Send  character 


A   to  Y 

Get   UAST    Status 

Is  TBJfT  up? 

No  do  again 

RTTY  character  to 

Send 

Do  again 


P  Go  to  Tft 
Jyh  Go  to  send 
User  define. 
User  define. 
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09DA 
09'JC 
09D? 
09E2 
09E^+ 
09E7 
09EA 
09  ED 
09EF 
09  F 2 
09F*4 
09F7 
09F9 
09FC 
09FE 

0A01 
0A02 
0A0k 


A9  20 

8D  B J 


"0 

'0     <'/ 


0k07 


0A0E 
#A10 

0A13 
0A16 

0A19 
0A1B 
0AIE 
0A21 
0AZ2 
0A25 
0A2S 


2C 

10  1A 

AD  00  C0 

2C  10 

:l  £3 

F0  D7 

F0  D5 

CD  S5 

F0 

CD 

F0  Di 

AD  B0  C0 

AA 

29  **0 

¥0  D9 

8A 

29  IF 

CD  ?6 

D0  08 

A9  20 

3D  E0    0B 

4C  DA  09 

CD  P? 

$0  03 

**G  n<     09 

fl  E0     08 

AA 

80  00  08 

20  ED  FD 

hC  DA  09 


Send  Cfl 

£A2C  A2  hp 

0A2E  BD  00  0A 

0A31  :--  AA 

0A33  F0  07 

0A35  20  BU 

0A3B  E8 

0A39  ^C  2E  0A 

0A3C  **C  D5  09 


LDA 
STA 
BIT 
BPL 
LDA 
BIT 
CKP 
BEQ 
CMP 

beq 

CMP 
BEQ 

CW 
BEQ 
LDA 
TAX 
AND 
BEQ 

:xa 

AND 

BNE 

LDA 

SfA 

JKF 
CKP 
BRE 
JMP 

ORA 
TAX 

LDA 
JSR 
JKP 


LDX 

LDA 

CMP 

BEQ 

JSR 

INX 

JH 

JMP 


ResL-i  RDA 
i  11    key  down? 
If  not  go  to  09FE 
Get  key  code 
Clear  keyboard 
Is  It  CTRL  T? 
Yes  so  go  to  09C6 
Is  it  CTRL  C? 
Yes  so  go  to  09C9 
Is  it  CTRL  A? 
Yes  so  go  to  09CC 
Is  it  CTRL  B? 
Yes  so  go  to  09CF 
Get  UART  status 

Is  RDA  up? 

No  so  go  to  09DF 

RDA  is  up  so 

Get  rid  of  control  bits 

Is  it  figures? 

It  is  not  figures  so  go  to  $A16 

Set  flag  to  figures 


Do  ag&in 

Is    It   letters? 

It  is  not  letters  so  go   to 

Do  again 

Gel:   the  address 

Get   the  character 

Print 

Do  again 


Start  address 

Get    character  froin   table 

Is   it  end   of  table? 

Yes  so  go  to  0A3C 

Send 

Do  again 
To  Rev 


i 


0  05     A9     00  LDA 

09D7     8D      E0     08       STA 


Set   flag   to  letters 


Q  character  table 

W0  F5"  ?•  ;--  C5 

0A^9  F5  CD  C5  I  P 

0A52  C3  Dl  A0  C3 

0A5B  C3  Di  A0  C3 

0A6^  D7  C2  F6  B6 

0A6D  A0  C3  Dl  A0 

0A76  A0  C3  Dl  A0 

0A7F  A0  Ck  C5  BD 

0A88  P5  CD  C5  D0 

0A9t  C3  Dl  A0 

0A9A  C3  Dl  A0  C3 

0AA3  D7  C2  F6  B? 

0AAC  A0  D7  Q2  F6 

0AB5  A0  CB  CB  A  A 


A0  D7  C2 

A0  A0  CJ 

Dl  A0  C3 

Di  A0  Ci* 

F5  CD  C5 

C3  Di  A0 

Dl  A0 

*m  D?  C2 

A0  A0  C3 

Dl  A0  C3 

PI  A0  Cfl 

?5  CD  C5 

B6  F5  CD 


F6     B6 

Dl      k0 


Dl 

C5     A0 


LV 

A0 

C3 

LI 

C3 

Dl 

¥6 

B6 

Dl 

A0 

Dl 

A0 

D0     k0 

C5      D0 


Operation 

For  the  program  to  work 
as  is,  you  must  put  the  Ap- 
ple II  interface  into  slot 
number  3.  Operating  in 
transmit  is  easy.  The  return 
key  transmits  a  carriage  re- 
turn. The  left  arrow  key 
transmits  a  line  feed,  Any 
characters  you  type  on  the 
Apple  keyboard  that  are 
not  compatible  with  RTTY 
will  print  a  *  and  nothing 
will  be  sent.  You  do  not 
have  to  worry  about  letters 
and  figures  keys.  The  Apple 
automatically  sends  these. 

On  a  standard  RTTY 
printer,  72  characters  may 
be  typed  before  you  must 
type  line  feed  and  carriage 
return,  This  is  hard  to  keep 
track  of  in  your  head,  so  the 
Apple  keeps  track  of  how 
many  characters  you  have 
typed  after  the  last  carriage 
return,  and  when  the  total  is 


67,  the  bell  rings  to  let  you 
know  you  are  near  the  end 
of  a  line. 

If  you  are  in  transmit, 
you  type  CTRL  R  to  get  to 
receive.  If  you  are  in 
receive,  you  type  CTRL  T  to 
get  to  transmit.  If  you  want 
to  call  CQ,  you  type  CTRL 
C  Provision  is  made  for 
special  messages  or  charac- 
ter handling  CTRL  A  and  B 
are  provided  in  the  program 
for  these.  Entering  the  pro- 
gram at  $0900  starts  you  at 

transmit 

In    receive,    tune    your 

receiver  until  you  get  good 
copy  on  the  TV  screen,  The 
tones  will  sound  high- 
pitched  when  you  get  good 
copy;  with  a  little  practice 
you  can  tune  this  way,  but  a 
tuning  indicator  is  better.  If 
you  used  a  low-pass  filter  in 
the  demodulator,  you  can 
hook  a  scope  to  J 3  and  tune 
by  maximum  signal  on  the 


scope.  This  will  get  you  very 
close,  The  idea  is  to  tune 
your  receiver  until  the 
received-signal  mark  fre- 
quency produces  a  tone  of 
2295  Hz  from  your  receiver. 
Then  the  space  tone  will  be 
2125  Hz,  if  the  other  fellow 
is  using  a  shift  of  170 
Hz  — which  is  the  case 
about  99%  of  the  time. 

If  you  are  going  to 
operate  on  6  or  2  meters, 
put  all   switches  in  AFSK 


AFSK  on  FM  is  easier  be- 
cause there  is  no  tuning  to 
do  if  you  are  using  a  syn- 
thesized or  crystal  rig. 

When  you  are  trying  to 
tune  in  a  signal,  there  may 
be  times  when  you  just 
can't  get  good  print  even  if 
the  signal  is  strong.  If  this 
happens,  try  flipping  de- 
modulator 51  to  the  other 
position.  The  other  fellow 
may  be  transmitting  upside 
down. 


r 

TTL 

COUP ATI ftUE 
SQUARE    WAVE 
GE*4£flATOR 

SYMMETRICAL 
SQUARE   WAVE 
AT   50HJ 

TO  MODULATOR 


OR 


*3V 


1 


TTL 
COMPATIBLE 

PULSE 
GENERA  TOff 

1 

7*73 
-2  FF 

12 

lOOMf 

SOU! 

SYMMETRICAL 
SQUARE  WAVE 

I" 

TO   MODULATOR 
41 


Fig.  4.  Square^wave  generator. 
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p 


GET  ALL  THE  ACTION  IN 


NEW 

Tri  Band  Monitor  Antenna 
Offers  Gain  On  All  Bands 
Easy  Installation 


G 


*n  *tvt V  antennas 


) 


AVB01 

Asiro  Scan  Base 

Monitor  Antenna 


AVANTI  COMMUNICATIONS      wo 
340  STEWART  AVENUE 
ADDISON,  ILLINOIS  60101 

31 2J6  28-9350  l9t 


J 


About  the  Program 

Addresses  $0800  through 
J083F  are  the  characters 
which  will  be  printed  during 
receive.  $0880  through 
$08  F6  are  the  characters  to 
be  transmitted.  You  can 
start  the  program  at  $0900. 
In  the  CQ  program  data 
table,  starting  at  $0A40  you 
use  the  address  of  the  char- 
acter you  want  to  send.  You 
get  the  addresses  from  the 
table  located  at  $0880 
through  S08F6.  For  exam- 
ple, my  call  (WB6MEP)  is  in 
the  program,  You  must 
change  it  to  your  calL  Start- 
ing at  address  0A40,  the  fol- 
lowing is  transmitted  during 
CQ: 


0A40 

F5 

letters 

0A41 

F5 

letters 

0A42 

C4 

D 

0A43 

C5 

E 

0A44 

A0 

Space 

0A45 

D7 

w 

0A46 

C2 

B 

0A47 

F6 

figures 

0A48 

B6 

6 

0A49 

F5 

letters 

0A4A 

CD 

M 

0A4B 

C5 

E 

0A4C 

DO 

P 

0A4D 

A0 

Space 

0A4E 

A0 

Space 

Etc 

Only  address  low  is  used. 
The  high  order  (08]  is  left 
out 

Any  addresses  not  listed 
are  "don't  care/'  and  you 
may  use  them  for  expan- 
sion If  you  want  to  use 
CTRL  A  or  B  for  special 
messages  or  character 
handling,  you  must  load  the 
starting  addresses  of  your 
program  at  $08EF  for  CTRL 
A  and  08F2  for  CTRL  B  if 
you  are  in  transmit.  The 
same  starting  addresses  will 
be  at  09CC  for  CTRL  A  and 
09CF  for  CTRL  B  when  in 
receive  ■ 
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We  Want  to  DEAL— Call  Us— Well  Do  It  Your  Way. 
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master  charge 
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TO  OBTAIN  THE  NEXT  UNSERVICED  BARGAIN  LIST    SEND  A  SELF  ADDRESSED  STAMPED  ENVELOPE, 


A 


72     73  Magazine  •  April,  1981 


MORE  PERFORMANCE  FOR  YOUR  DOLLAR! 

COMPETITORS  KNOW  ABOUT  THE 


L 


ISOPOLE144 

$49.95 
ISOPOLE220 

$44.95 
MAST  NOT 
SUPPLIED 


DO  YOU?   STUDY  THE  FACTS... 

The  IsoPole  is  building  a  strong  reputation  for  quafity  in  design  and  superi- 
or performance.  The  IsoPoles  acceptance  has  already  compelled  another 
large  antenna  producer  to  make  a  major  design  modification  to  his  most 
popular  VHP  Base  Station  antenna.  Innovative  IsoPole  conical  sleeve  de- 
couplers (pat.  pend.J  offer  many  new  design  advantages. 

All  IsoPole  antennas  yield  the  maximum  gain  attainable  for  their  respective 
lengths  and  a  zero  degree  angle  of  radiation.  Exceptional  decoupling  results 
in  simple  tuning  and  a  significant  reduction  in  TVI  potential.  Cones  offer 
greater  efficiency  over  obsolete  radials  which  radiate  in  the  horizontal  plane 
and  present  an  unsightly  birdrs  roost  with  an  inevitable  "fallout  zone"  below. 
The  IsoPoles  have  the  broadest  frequency  coverage  of  any  comparable  VHF 
base  station  antenna.  This  means  no  loss  of  power  output  from  one  end  of  the 
band  to  the  other,  when  used  with  SWR  protected  solid  state  transceivers. 
Typical  SWR  is  1 .4  to  1  or  better  across  the  entire  band! 


A£A  ISOPOLE    VSWR  *»  fREQUDCY 


A£A  GGPQUE 


VSWR  «  FFEOUENCT 


FREQUENCY 


-»P 


!40 
FREQUENCE  -  MHZ 


Outstanding  mechanical  design  makes  the  IsoPole  the  only  logical  choice 
for  a  VHF  base  station  antenna.  A  standard  50  Ohm  SO-239  connector  is 
recessed  within  the  base  sleeve  (fully  weather  protected),  With  the  IsoPole, 
you  will  not  experience  aggravating  deviation  in  SWR  with  changes  in  weath- 
er. The  impedance  matching  network  is  weather  sealed  and  designed  for 
maximum  legal  power.  The  insulating  material  offers  superb  strength  and 
dielectric  properties  plus  excellent  long-term  ultra-violet  resistance.  All 
mounting  hardware  is  stainless  steel.  The  decoupling  cones  and  radiating 
elements  are  made  of  corrosion  resistant  aluminum  alloys.  The  aerodynamic 
cones  are  the  only  appreciable  wind  load  and  are  attached  directly  to  the 
support  (a  standard  TV  mast  which  is  not  supplied) 

Operating  on  MARS  or  CAP?  The  IsoPole  and  IsoPole  Jr.  antennas  will 
typically  operate  at  least  +  2  MHz  outside  the  respective  ham  band  without 
re-tuning.  However  by  simple  length  adjustment  the  IsoPoles  can  be  tuned 
over  a  wider  range  outside  the  ham  bands. 

Our  competitors  have  reacted  to  the  IsoPole,  maybe  you  should  too! 
Order  your  IsoPole  or  IsoPole  Jr.  today  from  your  favorite  Amateur  Radio 
Distributor  For  more  information  on  other  exciting  AEA  products,  contact 
Advanced  Electronic  Applica-  JB   hh    jbl 
tions,  Inc.,  P.O.  Box  2160,       ^R  ^_  ^m    Dr;nriQ  vmi  *uA 
Lynnwood,  WA  98036.  ilFII  S""?®^011  Urt 

caii  206/775-/373  ^^mm^^A  Breakthrough! 

PRiCES  AND  SPECIFICATIONS  SUBJECT  TO  CHANGE  WITHOUT  NOTICE  OR  OBLIGATION. 


^ 


ISOPOLE 

144JR 

ISOPOLE 

220  J  R 

$39,95 

MAST  NOT 
SUPPLIED 
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Marion  D,  Kitchens  K4COK 
7KX)  Mercury  Ave. 
Haymarket  VA  22069 


Rotator  Rescue  Mission 

prevents  sudden  stops 


It  was  not  too  long  after 
installing  the  new  anten- 
na and  the  Ham  II  rotator 
that  it  happened:  The  tn- 
bander  and  two-meter 
beams  were  at  top  rotation 
speed  when  my  finger 
slipped  off  the  brake  re- 
lease lever.  There  was  a 
loud  noise  that  came  down 
the  tower,  rippled  with  a 
chill  up  and  down  my  back- 


bone, and  finally  settled  in 
my    hip    [wallet)    pocket 
Maybe  omitting  those  tor- 
sion bars  on  the  guy  wires 

was  a  mistake.  I  had  visions 
of  many  small  broken  parts 
scattered  inside  the  rotator. 
But  the  Ham  II  is  pretty  well 
made;  it  all  stayed  together 
without  breaking. 

Since   that   day,   special 
care  was  taken  to  be  sure 


that  the  antenna  was  at  a 
complete  Stop  before  re- 
leasing the  brake  lever 
Then  in  the  heat  of  trying  to 
catch  that  six-meter  station 
in  Utah,  the  wrong  lever 
was  released  first,  again  at 
top  rotation  speed.  Luckily, 
all  stayed  together  again. 

At  this  point  it  became 
obvious    that    some    ham 


Photo  A.  Added  relay  with  components  on  per f board  cemented  to  case. 


might  come  along  who  did 
not  know  how  to  operate 
this  equipment  and  could 
cause  substantial  damage! 
Protection  was  needed  to 
prevent  release  of  the  brake 
while  the  antenna  was  ro- 
tating. If  a  relay  was  added 
that  released  the  brake 
when  either  rotate  lever 
was  depressed,  this  same  re- 
lay could  be  made  to  delay 
release  of  the  brake  until 
the  antenna  had  stopped 
turning.  This  approach  to 
the  problem  was  incorpo- 
rated in  a  Ham  II  rotator 
and  is  presented  here  for 
those  who  would  like  to  do 
the  same.  Note  that  single- 
lever  (instead  of  two)  opera- 
tion is  achieved  with  this  ar- 
rangement 

This  addition  to  the  Ham 
II  is  a  very  simple  circuit.  It 
uses  easy-to-find  parts  and 
readily  accepts  substitutes 
from  your  junk  box.  Normal 
operation  of  the  rotator  is 
not  affected;  you  can  still 
use  the  brake  and  rotate 
levers  as  the  factory  intend- 
ed. On  gusty,  windy  days,  it 
is  convenient  to  use  the 
manual  brake  release  until 
the  antenna  has  stopped 
being  blown  about.  Wait 
for  the  direction  indicator 
to  show  a  lull,  and  then  re- 
lease the  brake  lever  The 
brake  release  time  delay 
can  be  adjusted  to  suit  your 
particular  antenna  installa- 
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tton,  A  two-color  LED  can 
be  used  to  show  when  the 
brake  is  engaged  or  re- 
leased, but  can  be  omitted 
if  you  want  a  "no  holes"  in- 
stallation. I  understand  that 
the  Ham  III  rotator  circuit  is 
the  same  as  the  Ham  II,  so 
this  addition  should  oper- 
ate that  rotator  as  well. 

The  Circuit 

The  circuit  uses  two  mi- 
croswitches  above  the  ro- 
tate-control levers  to  sup- 
ply power  to  the  brake-re- 
lease relay  and  to  a  capaci- 
tor for  the  time-delay  func- 
tion. The  schematic  is 
shown  in  Fig.  1 .  When  either 
of  the  two  microswitches  is 
closed  (by  depressing  a  ro- 
tation-control lever),  power 
is  supplied  through  the  re- 
sistor string  to  the  base  of 
the  transistor,  turning  on 
the  relay. 

One  set  of  the  relay  con- 
tacts is  wired  across  the  ex- 
isting brake  release  mi- 
croswitch. Thus,  the  brake 
is  released  any  time  a  ro- 
tation control  lever  is  de- 
pressed. Note  that  closing 
either  one  of  the  two  new 
microswitches  also  charges 
the  47-uF  capacitor  through 
the  10G-Ohm  resistor.  The 
resistor  limits  the  charge 
rate  and  prevents  the  direc- 
tion indicator  from  chang- 
ing due  to  the  otherwise 
sudden  heavy  current  draw 

When  the  microswitch  is 
opened  (the  rotation  con- 
trol lever  is  released), 
the  capacitor  discharges 
through  the  resistor  string 
and  base  of  the  transistor, 
keeping  the  relay  energized 
until  the  capacitor  dis- 
charges. This  delay  allows 
the  antenna  to  come  to  a 
stop  before  the  brake  is  re- 
engaged The  delay  time  is 
set  by  adjusting  the  100k 
pot  A  diode  across  the  re* 
lay  coil  suppresses  high 
voltage  spikes  generated  by 
the  relay's  inductive  kick 

Ac  voltage  is  applied  be- 
tween points  A  and  C  The 
two  diodes  across  the  sec- 
ond set  of  relay  contacts 
provide  positive  or  negative 


Photo  B.  Details  of  microswitch  mounting. 


voltage  (depending  on  the 
relay  position)  through  the 
1k  resistor  to  the  two-color 
LED.  The  LED  is  green  when 
the  brake  is  engaged  and  is 
red  when  disengaged.  Pow- 
er for  the  circuit  is  taken 
from  the  Ham  II  direction 
indicator  (meter)  circuit 
Portions  of  that  circuit  are 
shown  in  Fig,  1  for  refer- 
ence. 

Construction 

Perfboard  is  the  easiest 
way  to  build  the  circuit  be- 
cause of  its  simplicity. 
Point-to-point  wiring  using 
component  leads  is  recom- 
mended Fig  2  shows  a  sug- 
gested parts  arrangement. 
The  diode  for  inductive 
kick  suppression  is  mount- 
ed directly  on  the  relay  sol- 
der lugs.  The  two  diodes 
and  1  k  resistor  for  the  two- 
color  LED  also  are  mounted 
on  the  relay  lugs. 

The  perfboard  should  be 
wired  and  checked  out  first; 
then  connect  the  relay,  be- 
ing sure  to  observe  the  cor- 
rect polarity  on  the  suppres- 
sor diode,  and  substitute  a 


clip  lead  for  the  micro- 
switch  to  test  the  unit.  The 
relay  should  close  when  the 
clip-lead  "switch"  is  closed 
and  should  stay  closed  for 
several  seconds  after  the 
"switch"  is  opened  The 
time  required  for  your  an- 
tenna to  stop  should  be 
measured  and  the  100k  pot 
adjusted  for  that  time  plus 
about  1  or  2  seconds  more, 
My  antenna  required  2-1/2 
seconds    to   stop   after   re- 


lease of  the  rotation  con- 
trol, so  the  100k  pot  was  set 
to  give  a  3-1/2-  second  de- 
lay. The  100k  pot  can  be 
measured  and  replaced 
with  a  fixed  resistor  as  was 
done  on  the  unit  shown  in 
the  photos.  The  perfboard 
of  my  unit  was  then  glued 
to  the  plastic  relay  enclo- 
sure on  1/8-inch  stand-off 
strips  as  shown  in  Photo  A. 
A  standard  1-3/8"  X  1- 
3/8"  X   2"  plastic-enclosed 


INST* 
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X5 


& 


^w- 


-L£ 


I 
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Fig.  7.  Delayed-brake  modification  schematic 
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2-MEMORY 


SCANCONVERTER 

AND 
KEYBOARD 


New  in  U.S.A. 

WRASSE 


SC-422  SCANCONVERTER 

KB-422   KEYBOARD 


$1184.00 

$  296.00 


BOTH: 


$1480.00 


U.S.  DISTRIBUTORS  AND  SERVICE  CENTER 


CONTROL  SYSTEMS,  INC. 


***423 


RD  #4,  BOX  114C,  SOUTH  PLANK  ROAD 
MIDDLETOWN,  NEW  YORK  10940 
INQUIRIES:  WALTER  GlESSER,  WB20WX         PHONE:  (914)355-6741,  EXT.  207 


relay  will  fit  underneath  the 
Ham  II  chassis  if  desired. 
Mine  was  glued  to  the  top 
of  the  chassis  just  behind 
the  meter  and  next  to  the 
large  transformer. 

The  new  microswitches 
should  be  mounted  next.  It 
is  easiest  if  DPDT  micro- 
switches  are  used.  They  can 
be  mounted  above  the  rota- 
tion control  levers,  other 
wise  they  have  to  be  mount- 
ed below  the  chassis,  I 
found  small  ones  marked 
E 4-1 11  and  mounted  them 
on  small  brackets  as  shown 


T0  AEUW  COIL 


TO  Htm 

MSCftOSW 


Fig,  2.   Typical  component 
arrangement. 


in  Photo  B.  Make  sure  of 
the  clearance  around  the 
on-off  switch  and  calibra- 
tion controls  if  you  mount 
them  on  top  of  the  chassis. 
Check  that  the  new  micro- 
switches  are  operating 
properly.  Add  shims  be- 
tween the  microswitch  and 
chassis  or  between  the 
switch  and  control  lever  as 
needed  to  get  proper  opera- 
tion. Check  that  the  original 
rotation-control  micro- 
switches  are  still  operating 
as  they  should.  This  check 
is  easiest  to  do  at  lugs  1  and 
5  and  lugs  2  and  6  of  the 
terminal  board  with  the  ro- 
tator cable  disconnected. 
The  relay  contacts  should 
be  wired  in  parallel  with  the 
original  brake  release  mi- 
croswitch: The  easiest 
place  to  do  this  is  at  the  mi- 
croswitch solder  lugs.  The 
two-color  LED  can  be  in- 
stalled  just  above  the  Brake 
Release  label. 

The  smoke  test  is  next! 
With  the  rotator  cable  dis- 


connected, apply  power 
and  check  that  the  relay  op- 
erates as  it  should  when  the 
control  levers  are  de- 
pressed. Check  that  the 
time  delay  is  OK  and  that 
the  LED  works  correctly. 
Check  that  the  manual 
brake  release  still  works 
OK.  Note  that  the  LED  does 
not  respond  to  the  manual 
brake  release  control.  Now 
connect  the  rotator  cable 
and  you  are  in  business!! 

Substitutions 

There  is  nothing  critical 
about  the  circuit.  Resistors 
of  any  value  near  those 
shown  will  produce  good 
results.  Capacitors  in  the 
range  of  33  uF  to  68  uF 
should  work  well.  The  tran- 
sistor can  be  any  good-qual- 
ity NPN  type,  but  it  must 
have  a  voltage  rating  of  40 
volts  or  better  and  reasona- 
bly good  current  gain  (i.e., 
50  to  100),  The  relay  should 
be  capable  of  operating  on 
1 2  to  20  V  dc  and  its  con- 


tacts must  be  able  to  han- 
dle the  110  V  ac  to  the 
transformer. 

My  relay  was  a  "hamfest 
special"  marked  20  V  dc 
with  a  400-Ohm  dc  coil  re- 
sistance.  Its  contacts 
looked  as  though  they 
could  handle  5  to  10  Amps; 
they  were  about  1/8  inch  in 
diameter.  Here  is  a  place  to 
use  those  relays  that  do  not 
work  very  well  on  12  V  dc. 

Diodes  should  be  silicon 
and  have  a  piv  of  at  least 
100  V.  The  two-color  LED 
can  be  replaced  with  two 
individual  ones  or  a  single 
red  one  can  be  used  to  indi- 
cate that  the  brake  is  re- 
leased. 

Many  thanks  to  Paul 
WA2VMS/3  for  discussions 
of  ideas  about  this  addition 
to  the  Ham  II  rotator  and 
for  describing  a  similar  cir- 
cuit installed  in  his  Ham  111. 
All  of  Paul's  good  ideas 
were,  er,—  confiscated  (yes, 
that  is  the  right  word!)  and 
used  in  this  article.! 


76     73  Magazine  ■  April,  1981 


AEA 

MODEL  MM-1 


Brings  you  the 
breakthroughs  J 


COMPUTERIZED  KEYER 

GREAT  FOR  CONTESTING, 
DX  OR  CODE  PRACTICE. 


I 


CK-l  CONTEST  KEYER  $129.95 
MrM  STANDARD  KEYER  $79.95 
MT-1  MORSE  TRAINER  $99.95 
KM  MORSE  KEYER/TRAINER  $129.95 
ME-1  MEMORY  EXPANSION 
BOARD  FOR  MM  1  KEYER  $59.95 
AC-1  600  Ma.  A.C.  SUPPLY 
FOR  MM-1  KEYER  $14.95 
AC-2  350  Ma.  A.C.  SUPPLY 
fOR  ALL  OTHER  KEYERS  $9.95 

WRITE  FOR  COMPLETE  SPECIFICATIONS 
WE  STOCK  KENWOOD,  ICOM  AND  YAESU. 
WRITE  FOR  COMPLETE  CATALOG 

HAND  HELD  TRANSCEIVERS: 

YAESU  FT-207R       2  METER  $269.95 


ICOM  IC-2AT  2  METER  $242.50 

KENWOOD  TR-2400  2  METER  $375.00 
TEMPO  SIT  2  METER  $275.00 

ISOPOLE  VHF  ANTENNAS 

ISOPOLE-144  m.  BASE  ANTENNA  $39.95 
ISOP0LE144 


No  Sales 

in  Montana. 


Finally  -  a  properly  decoupled  an- 
tenna with  superior  performance  at  a 
reasonable  cost  Raise  more  repeat- 
ers  or  increase  your  simplex  distance! 


CALL  TODAY  406-259-9554 
CONLEY  RADIO  SUPPLY 

318  N.  16th  St.  Billings,  Montana  59101 


SEE  YOU  IN  DAYTON 


HAL  2304  MHz  Down  converters  (frequency  range:  20GO  MHz/2500  MHz)  2304 
Mode!  «1  kit:  $69.95,  2304  Model  #2  kit  (with  oreamp)  $79.95, 2304  Model  #3  hit 

(with  htah  gain  preamp):  £8995.  All  of  the  above  kits  come  with  coax  fittings 
IN  and  OUT,  and  wllh  weatherproofed  diecast  housing.  AH  of  above:  Factory 
wired  and  tested:  $50  additional.  Power  supply  kit,  $19.95 


FREQUENCY  COUNTERS 


COMPLETE  KITS;  CONSISTING  OF  EVERY  ESSENTIAL  PART  NEEDED  TO 
MAKE  YOUR  COUNTER  COMPLETE  HAL  600*  7  DlGtT  COUNTER  WITH  FRE 
OUENCY  RANGE  OF  ZERO  TO  600  MHz  FEATURES  TWO  INPUTS  ONE  FOH 
LOW  FREQUENCE  AND  ONE  FOR  MiGH  FREQUENCY  AUTOMATIC  ZERO 
SUPPRESSION  TIME  BASE  15  \  0  SEC  OR  I  SEC  GATE  WITH  OPTIONAL  10 
SEC  GATE  AVAILABLE  ACCURACY  1  001%.  UTILIZES  lOMHj;  CRYSTAL  5 
PPM 

^  U  flfl  rLL  It     W'i  •  ■  .  ■  - ••-  —  ■■     ............................. *l  *5 

HAL  300A  7  DIGIT  COUNTER  WITH  FREQUENCY  RANGE  OF  ZERO  TO  3QO 
MH/  FEATURES  TWO  INPUTS  ONE  FOR  LOW  FREQUENCY  AND  ONE  FOR 
HIGH  FREQUENCY  AUTOMATIC  ZERO  SUPPRESSION  TIME  BASE  IS  1  O  SEC 
OR  1  SEC  GATE  WITH  OPTIONAL  10  SEC  GATE  AVAILABLE  ACCURACY 
*  001%.  UTILIZES  10  MHj  CRYSTAL  5  PPM 
COMPLETE    KIT... _I10ft 

HAL  SOA  SDlOlT  COUNTER  WITH  FREQUENCY  RANGE  OF  ZERO  TO  50 
MHz  OR  BETTER  AUTOMATIC  DECIMAL  POINT  ZERO  SUPPRESSION  UPON 
DEMAND  FEATURES  TWO  INPUTS  ONE  FOR  LOW  FREQUENCY  INPUT.  AND 
ONE  ON  PANEL  FOR  USE  WlTH  ANY  INTERNALLY  MOUNTED  HALfRONl* 
PRE  SCALER  FOR  WHICH  PROVISIONS  HAVE  ALREADY  BEEN  MADE  10 
SEC  AND  1  SEC  TIME  GATES  ACCURACY  *  001%  UTILIZES  10  MHz 
CRYSTAL  5  PPM 
COMPLETE    KIT 11M 


PR!  SCALER  KITS 

HAL  lOO  PRE .  . , * $1 4  9S 

{Pre  drilled  GIO  board  and  all  component  sj 

HAL  300  A/PRE _»-* * 524.33 

(Same  as  abpve  with  preampi 

HAL  600  PIE, - $29-95 

iPte  Untied  G 10  board  and  an  component  si 

KA1600  A  PIE ...,,*..  eog  g5 

iSame  as  above  but  with  preempt 

TOUCH  TONE  DECODER  KIT 

HtGHLY  STABLE  DECODER  KrT  COMES  WITH  2  SIDED.  PLATED  THRU  AND 
SOLDER  FLOWED  G  10  PC  BOARD,  7  567  s.  2  7402.  AND  ALL  ELECTRONIC 
COMPONENTS   BOARD  MEASURES  Vh  x5V,  INCHES  HAS  12  LINES  OUT 
ONLY  *J9,95 

DELUXE  12  BUTTON  TOUCHTONE  ENCODER  KIT  utilizing  (hp  new  ICM  7206 
chip   Provides  both  VISUAL  AND  AUDIO  indications'  Comes  w>lh  os  own  Two 
tone  anodrjed  aluminum  cabinet  Measures  only  2  3/4  x  3  3f4"  Complete  wiih 
Toush  Tone  pad  board  crystal  eh*p  and  all  necessary  components  to  finish 
the  k*1 
PRICED  AT  129  95 

For  tnose  who  wish  to  mount  ihe  encoder  m  a  hand  neid  unit   ihe  PC  board 

measures  only  *'&     x   1  1J4     This  partialfcil  with  PC  board,  crystal  c nip  and 

components 

PRICED  AT $14.95 

ACCllKEYEt- MEMOIT  OPTION   KIT   THIS  ACCUKEYER   MEMORY   KIT   PRO 

V1DES  A  SIMPLE,  LOW  COST  METHOD  OF  ADDING  MEMORY  CAPABILITY 
TO  THE  WB4VVF  ACCUKEYER    WHILE  DESIGNED  FOR  DIRECT  ATTACH 
MENT  TO  THE  ABOVE  ACCUKEYER,  IT  CAN  ALSO  BE  ATTACHED  TO  ANY 
STANDARD  ACCUKEYER  BOARD  WITH  LITTLE  DIFFICULTY   $  16.93 

ACCUKtVEl  IMTJ  THIS  ACCUKEYER  IS  A  REVISED  VERSION  OF  THE  VERY 
POPULAR  WS4WF  ACCUKEYER  ORIGINALLY  DESCRIBED  BY  JAMES  GAR 
RETT    IN  QST  MAGAZINE  AND  THE  1975  RADIO  AMATEURS  HANDBOOK 
116.95 

ACCUKEYIt-UCMOm  OPTION  KIT— TOGETHER  ONLY  tll.OQ 

6  DIGIT  CLOCK   •    12/24  HOUR 

COMPLETE  KIT  CONSISTING  OF  2  PC  G10  PRE  DRILLED  PC  BOARDS  1 
CLOCK  CHIP,  6  FND  359  READOUTS,  13  TRANSISTORS  3  CAPS,  9 
RESISTORS,  5  DiODES.  3  PUSH  BUTTON  SWITCHES,  POWER 
TRANSFORMER  AND  INSTRUCTIONS 

DONT  BE  FOOLED  BY  PARTIAL  KITS  WHERE  YOU  HAVE  TO  BUY 
EVERYTHING  EXTRA 


PIKED  AT 


■      P¥1IT""" 


.      _     _      . 


b  4   *  #  #  #  +  t 


11  1.9% 


CLOCK  CASE  AwaHabie  and  will  lit  any  one  ol  ihe  above  clocks  Reguiai 
PftCe         $6  50  Kwt  On*?  44. SO  when  bougtn  with  tlotk 

MX  WQIT  ALAIM  CLOCK  KIT  for  home,  camper.  RV.  or  field-day  use  Operates 
on  12- won  AC  or  DC.  and  has  its  own  GO-Hz  time  base  on  the  board  Complete 
with  all  eleclfonic  components  and  two-piece  pre  drilled  PC  boards  Board 
size  4  i  3  Complete  with  speaker  and  switches  II  operated  on  DC  there  is 
nothing  more  to  buy  * 

PIKED  AT , 1 16.95 

T weive-voit  AC  line  cord  for  those  who  wish  to  operate  ihe  clock  from  1 10-voii 
AC  U.95 

SHIPPING  INFORMATION 

ORDERS  OVER  S20 00   WILL  BE   SHIPPED   POSTPAID  EXCEPT   ON   ITEMS 

WHERE  ADDITIONAL  CHARGES  ARE  REQUESTED  ON  ORDERS  LESS  THAN 

$20 00  PLEASE  INCLUDE  ADDJTlONAL  $150  FOR  HANDLING  AND  MAILING 

CHARGES  SEND  SASE  FOR  FREE  FLYER 


HAftOtD  C    NOWLANO 
VV8ZXH 

Hal-Tronix  ** 


P  O  BOX  not 

SOUTHGATE.  MICH   48195 
PHONE  {313)  285-1782 


v?  Reader  Service—  see  page  82 
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# 


—From 


i 


i 
I 


THE 

MOST 

UP-TO-DATE 

REPEATER 

ATLAS 
AVAILABLE! 

INCLUDES: 

•LISTINGS  BY  STATE  AND  COUNTRY 

•  LISTINGS  BY  FREQUENCY 

•  MAPS  FOR  EACH  STATE 

•  28  MHZ  THROUGH  1296  MHZ 
•PERFECT  FOR  MOBILING 

•  WORLD  REPEATER  ATLAS— BK7  3 15— Completely 
updated,  over  230  pages  of  repeater  listings  are  in' 
dexed  by  location  and  frequency.  More  than  SO  maps 
pinpoint  2000  repeater  locations  throughout  the  USA. 
Foreign  listings  Include  Europe,  the  Middle  East.  South 
America    and  Africa.  $4.95. 

IN  STOCK  AND  READY  TO  SHIP 

"  Uae  the  order  card  Lb  the  beck  of  thU  Oiaf  aalne  or  Itemize  your  order  ddi 

separate  piece  of  paper  and  mall  to:  73  Radio  Booaabop*  Peterborough  *i"H 

034  S&.  Be  »ure  to  Include  checa  or  detailed  credit  card  information  Ho 

C.O.D.  orders  accepted.  Add  SI. GO  handling  charge  QueaUooa  regarding 

your  order?  Pleaae  write  to  Cu Homer  Service  at  the  above  addreaa.  Plraae 

allow  4-6  wceka  for  delivery. 

FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


MOVING? 

Let  us  know  8  weeks  in  advance  so  (hat  you  won't 
miss  a  single  issue  of  73  Magazine. 
Attach  old  label  where  indicated  and  print  new  ad- 
dress in  space  provided,  Abo  include  your  mailing 
label  whenever  you  write  concerning  your  subscrip- 
tion, It  helps  us  serve  you  promptly.  Write  to: 


magazine 


Subscription  Department 

P.O.  Box  931 

Farmingdaie  NY  11737 


□  Address  change  only 

□  Extend  subscription 

□  Enter  new  subscription 

□  1  year  $25,00 


□  Payment  enclosed 
D  Bill  me  later 


|        If  you  have  no  label  handy,  print  OLD  address  here. 

I 


I 

I 

i 

l 

I 

i 


- 

ajName 


t  City. 


I 

|  r|  Address 

I 
I 

I 

I 
I 

I 


Call 


State. 


Zip. 


print  NEW  address  here: 


Name 


Call 


Address 


City 


State- 


Zip 


301 B55     7 


Selling  73  Magazine,  the  ham  radio  magazine 
that  offers  quality  and  quantity,  brings  the 
ham  into  your  store.  Once  through  the  door 
you  can  sell  him  anything. 

Our  dealers  are  telling  us  that  "73"  outsells 
them  all  . .  so  call  today  and  join  the  dealers 
who  make  money  with  73  Magazine. 

For  information  on  selling  73  Magazine 
call  603-924-7296  and  speak  with  Ginnie 
Boudrieau,  our  Bulk  Sales  Manager.  Or  write 


to  her  at: 
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FOR  THE  NOVICE 


*3i 


«f*iiin   NOVICE 
*    LICEHSE 

STU0Y 

GUIDE 


rti.H**'1 


f\ 


UttE 


NEW,  UPDATED 

EDITIONS  OF  OUR 

FAMOUS  NOVICE  CLASS 

STUDY  GUIDE  AND 

NOVICE  THEORY  TAPES 


•  NOVICE  STUDY  GUIDE— SG7357— Here  is  a  completely  new  study  guide  and  reference  booh  fo* 
the  potential  ham  This  is  not  a  question/answer  memorization  course.  Electronic  and  radio  funda- 
mentals are  presented  and  explained  in  an  easy  tonuhderst  and  fashion,  preparing  the  beginner  for 
the  Novice  exam  Includes  the  latest  FCC  amateur  regulations,  as  well  as  application  forms.  Easily 
the  best  path  into  the  exciting  world  of  ham  radio!  $4r95.* 

•  NOVICE  THEORY  TAPES- CT7300— Startling  Learning  Breakthrough.  You'll  be  astounded  at 
how  really  simple  (ho  theory  is  when  you  hear  it  explained  on  these  tapes,  Three  tapes  or  theory  and 
one  Of  questions  and  answers  Irom  the  latest  Novice  exams  give  you  the  edge  you  need  to  breeze 
through  your  exam.  73  is  interested  in  helping  get  more  amateurs,  so  were  giving  you  the  complele 
set  of  our  tapes  for  the  incredibly  low  price  of  ONLY  Si 5.95.* 

Scientists  have  proven  that  you  learn  faster  by  listening  than  by  reading  because  you  can  play  a  cas- 
sette tape  over  and  over  In  your  spare  time— even  while  you're  driving'  You  get  more  and  more  info 
each  time  you  hear  it.  You  can't  progress  without  solid  fundamentals  These  four  hour-long  tapes 
give  you  all  the  basics  you'll  need  to  pass  me  Novice  exam  easily.  You'll  have  an  understanding  of 
the  basics  which  will  be  invaluable  to  you  for  the  rest  of  your  life  I  Can  you  afford  to  take  your  Novice 
exam  without  first  listening  to  these  tapes?  Set  of  4— $15.95,* 

SPECIAL  OFFER!  Both  Novice  Class  Study  Guide  and  Novice  Theory  Tapes 
S20.OO  Order  NP7300. 


OTHER  STUDY  GUIDES 


•  EXTRA  CLASS  LICENSE  STUDY  GUIDE— SG108O— 
Before  going  for  your  1  x  2  call ,  it  pays  to  be  a  master  of 
the  Extra  class  electronics  theory  This  study  guide  is 
the  logical  exiension  of  the  73  theory  course.  All  the 
theoty  necessary  to  pass  the  exam  is  presented.  A  men- 
nas,  transmission  lines,  swr  are  discussed,  as  well  as 
noise,  propagation,  and  specialized  communication 
techniques  This  book  is  not  a  classroom  lecture  or 
memorization  guide,  but  father  a  logical  presentation  of 
the  material  that  must  be  understood  Mote  attempting 
the  Extra  exam  Save  yourself  a  return  trip  to  the  FCC 
and  try  the  73  method  first f  S5.95  * 


•  ADVANCED  CLASS  LICENSE  STUDY  GUIDE— 
SQ 1081— Ready  to  upgrade  your  license?  To  prevent 
retaking  the  FCC  theory  exam,  you  need  the  73  Advanc- 
ed theory  guide.  SSB,  antenna  theory,  transmitters,  and 
electronics  measuring  techniques  are  covered  in  detail 
in  this  easy-to-follow  study  guide.  Special  modes  and 
techniques,  such  as  RTTY:  are  a(so  treated.  Ah  engineer- 
ing degree  is  not  necessary  to  master  the  Advanced 
theory— try  this  book  before  visiting  the  examiners  of- 
fice? 56.95  ~  [Pub 1 1 shed  by  TAB  Books  previous  to  recent 
changes  in  FCC  exam  material.) 


FOR  YOUR  HAMSHACK 


CODE  TAPES 

ANY  FOUR  TAPES 
FOR  $15.95! 
$4.95  EACH 


"GENESIS* 

5  WPM— CT7305— This  is  (he  beginning  tape  for  people 
who  do  not  know  the  code  at  all.  It  takes  them  through 
the  26  letters,  10  numbers  and  necessary  punctuation, 
complete  with  practice  every  step  of  the  way  using  the 
newest  blitz  teaching  techniques,  it  is  almost  mirac- 
ulcus!  In  one  hour  many  people—  including  kids  of  ten  — 
are  able  to  master  the  code.  The  ease  of  learning  gives 
confidence  to  beginners  who  might  otherwise  drop  out. 


-THE  STICKLER" 

i+  WPM— CT7306—  This  is  the  practice  tape  lor  the 
Novice  and  Technician  licenses,  it  is  made  up  of  one 
solid  hour  ot  code,  sent  at  (he  official  FCC  standard  {no 
other  tape  we've  heard  uses  these  standards,  so  many 
people  flunk  the  code  when  they  are  suddenly— under 
pressure— faced  with  characters  sent  at  13  wpm  and 
spaced  tor  5  wpmju  This  tape  is  not  memohzable,  unlike 
the  zany  5  wpm  I  ape.  since  the  code  groups  are  entirely 
random  characters  sent  in  groups  of  live. 


"BACK  BREAKER" 

13+  WPM— CT7313— Code  groups  again,  at  a  brisk  13 
per  so  you  will  be  at  ease  when  you  Sit  down  in  front  of 
the  steely -eyed  government  inspector  and  he  starts 
sending  you  plain  language  at  onty  13  pe*.  You  need  this 
extra  mar  pin  to  overcome  the  panic  which  is  universal  in 
the  test  situations.  When  you've  spent  your  money  and 
lime  to  take  the  test,  you'll  thank  heavens  you  had  this 
back-breaking  tape. 


"COURAGEOUS1' 

20  +  WPM— CT7320— Code  is  what  gets  you  when  you 
go  for  the  Extra  class  license  It  is  so  embarrassing  to 
panic  out  jus l  because  you  didn't  prepare  yourself  with 
this  tape.  Though  this  is  only  one  word  taster,  the  code 
groups  are  so  difficult  that  you'll  almost  fat!  asleep  copy- 
ing the  FCC  stuff  by  comparison.  Users  report  that  they 
can't  beueve  how  easy  20  per  really  is  with  this  fantastic 
one  hour  tape. 


"OUTRAGEOUS" 
25+  WPM— CT7325— This  is  the  tape  for  thai  small 
group  of  oversell  I  evi  no  hams  who  wouldn't  be  content  to 
simply  satisfy  the  code  requirements  of  Ihe  Extra  Class 
license,  II 's  Ihe  toughest  tape  we've  got  and  we  keep  a 
permanent  tile  ot  hams  who  have  mastered  it  Lei  us 
know  when  you're  up  to  speed  and  we  n  inscribe  your 
name  in  73's  CW  "Hall  of  Fame. 


SSTV  TAPE 


•  SLOW  SCAN  TELEVISION  TAPE-CT7350- Prize 
winning  programs  from  the  73  SSTV  contest,  Excellent 
for  Demo!  $5.95* 


•  QSL  CARDS  —  73  turns  out  a  fantastic  series  of  OSL 
cards  at  about  half  the  cost  of  having  them  done  else- 
where because  they  are  run  as  a  fill  in  between  printing 
books  and  other  items  in  the  73  Print  Shop.  250  Style 
W— QWO250-for  $8.95*;  500  Style  W-QW0500-for 
S13.95V  250  Style  X— QX0250-for  $8.95*;  500  Style 
X— QX0500;  250  Style  V— QY025Q— for  S8.95\  500 
Style  Y— QYQ5Q0— for  $13,95.*  Allow  6-12  wks,  for 
delivery. 

•  LIBRARY  SHELF  BOXES— These  sturdy  white,  cor- 
rugated, durt  resistani  boxes  each  hold  a  lull  year  of  73, 
Kilobaud  Microcomputing  or  SO  Microcomputing,  With 
your  order,  request  self -slicking  labels  for  any  of  the 
following:  73.  Kilobaud  Microcomputing;,  80  Microcom- 
puting. CO,  QST.  Ham  Radio,  Personal  Computing, 
Radio  Electronics,  interface  Ager  and  Byte  Order  1  — 
BX1Q0G— lor  S2.D0*;  order  2-7— BX2002— for  $1  50 
each";  order  8  or  more—  BX 1002— for  $1.25  each*. 
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•  BACK  ISSUES— Complete  your  collection;  many  are 
prime  coiiectabies  now,  classics  in  the  Held  I  A  full  col- 
lection is  an  Invaluable  compendium  of  radio  and  elec- 
tronics knowledge! 


ST0OOO— Single  back  issue  before  July  1980—53,00 
STQ550— Single  bach  issue  after  July  1980—  $3  50 
STTJ500-5  your  choke— $8.75 
ST100O— 10  your  choice— $14.00 
ST2500— 25  our  choice— $12.00 
ST250t— 25  your  choice— $25.00 

•  FREE  BACK  ISSUE  CATALOGS  are  yours  for  Ihe  ask 
ing.    .speclly  73  Magazine,  Kilobaud  Microcomputing, 
and/or  80  Microcomputing  back  issue  catalog  when  you 
send  your  name  and  address  to  us  on  a  postcard 


•  Preserve  and  protect  your  collection  for  a  lifetime! 
Order  these  handsome  red  binders  with  gold  lettering. 
$7.50  for  1,  3  for  12175,  6  for  $42,00.  (Postpaid  within 
USA,  please  add  $250  per  order  outside  USA.)  Check  or 
money  orders  only,  no  phone  or  COD.  orders.  F3 
Binders,  P.O.  Box  5120,  Philadelphia,  PA  19141. 

■NOTE— Above  *ddraa  for  Binder*  only. 
'Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to:  73 
Radio  Bookshop  *  Peterborough  NH  03458  Be  sure  to  include  checker  detailed  credit  card  information,  NoCOD 
orders  accepted.  All  orders  add  $1.00  handling.  Please  allow  4.6  weeks  for  delivery.  Questions  regarding  your 
order?  Please  write  to  Customer  Service  at  the  above  address.  (Prices  subject  to  change  on  books  not  published 
by  73  Magazine ) 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


THE  73  TECHNICAL  LIBRARY 


•  BEHINO  THE  OIAL-BK7307^By  Bob  Grove  Get 
more  fun  oul  ol  shortwave  listening  with  this  interest- 
in©  guide  to  receivers,  antennas*  frequencies  and  in 
t  erf  ere  nee  S4  95  " 

•  THE  CHALLENGE  OF  160— BK7309— is  the  newest 
book  Inihe  73  technical  library  dedicated  lo  160  meter 
operating.  Si  Dunn  provides  all  necessary  information 
lo  get  started  on  this  unique  band.  The  all-important 
antenna  and  ground  systems  are  described  in  detail. 
The  introduclion  contains  Interesting  photos  of  stow 
Perry's  (the  King  of  160)  shack.  This  reference  is  a  must 
for  new  and  experienced  "Top  Band'"  operators.  Price: 
$4.95  * 


THE  MISUNDERSTOOD  MODE— QK7351  —by 
James  B  Wilson  Single  Sideband  Transmission 
thousands  of  us  use  it  every  day,  yet  tt  remains  one  of  the 
least  understood  facets  ol  amateur  radio.  J.  B.  Wilson 
presents  several  methods  ol  sideband  generation,  am 
ply  illustrated  with  charts  and  schematics,  which  will 
enable  the  ambitious  reader  to  construct  his  own  side- 
band generator.  A  must  for  the  technically-serious  hams. 

•  PROPAGATION  WIZARD'S  HANDBOOK— 0K  7302- 
by  J  H.  Nelson  When  sun  spots  riddled  the  worldwide 
communications  networks  of  the  l940'sT  John  Henry 
Nelson  looked  to  the  planets  for  an  answer.  The  result 
was  a  theory  of  propagation  forecasting  based  upon  In- 
terplanetary alignment  that  made  the  author  the  moat 
reliable  forecaster  in  America  today.  The  book  provides 
an  enlightened  look  at  communications  past,  present, 
and  future,  as  well  as  teaching  the  an  of  propagation 
forecasting.  (6,95.* 

•  TOOLS  &  TECHNIQUES  FOR  ELECTRONICS— 
BK734Q— by  A  A  Wicks  is  an  easy  to-understand  book 
written  lor  the  beginning  kit  builder  as  well  as  the  ex- 
penenced  hobbyist.  II  has  numerous  pictures  and 
descriptions  ol  the  safe  and  correct  ways  to  use  basic 
and  specialized  tools  for  electronic  protects  as  wen  as 
specialised  metal  working  tools  and  the  chemical  aids 
which  are  used  in  repair  shops.  S4J95.* 


FOR      JBW 


THE 


CONTESTE 


•  THE  CONTEST  COO K BOOK -BK7308- reveals  Ilia 
secrets  of  the  contest  winners  (Domestic,  DX  and 
specialty  contests),  complete  with  photos  and  diagrams 
ol  equipment  used  by  the  top  scorers,  Find  ou!  how  to 
make  150  contacts  in  one  hour.  £5.95." 


•  THE  NEW  RTnr  HANDBOOK- BK7347— is  a  new  edi- 
tion and  the  only  up-to-date  RTTY  book  available.  The 
state  ot  the  art  has  been  changing  radically  and  had 
made  all  previous  RTTY  books  obsolete  tt  has  the  latest 
circuits,  great  for  the  newcomer  and  expert  alike  SS.S5." 


PUBLISHERS 

CLOSE-OUT 

SPECIAL 

SALE 

50% 


•  WEATHER  SATELLITE  HANDBOOK  — BK 7370— By 
Dr.  Ralph  E.  Taggart  WBS0QT.  Valuable  information  in 
this  edition  wilt  not  be  inducted  in  the  newest  edition  of 
the  Weather  Satellite  Handbook  (available  m  Spring 
1381)  Chapters  such  as  How  to  Build  an  Electronic 
Timer  for  Satellite  Tracking"  and  "Building  an  Automatic 
Com  r oi  for  the  Satellite  Receiving  Station"  will  no  longer 
be  available  when  this  edition  is  out  of  print  This  Is  a 
good  entry  level  text  for  those  discovering  the  exciting 
new  use  of  weather  satellites.  Regularly  $4.95,  SPECIAL- 
SALE  PRICE  S2.50 

•  MASTER  HANDBOOK  OF  HAM  RADIO  CIRCUITS— 
BK  1033—  This  is  an  encyclopedia  of  amateur  radio  cir- 
cuits, gleaned  from  past  issues  of  73  Maganne  and 
carefully  selected  according  to  application.  You'll  find 
many  you've  never  seen  before,  some  new  twists  on  The 
tried  and  true,  and  several  that  have  been  long  forgotten 
but  are  well  worth  remembering.  Where  your  Interest 
ranges  from  ragchewing  to  EME,  from  CW  to  slow  scan 
TV,  from  DX  to  county  nets,  this  handbook  wJH  be  a 
welcome  addition  to  your  shack,  $8.95." 

•  OWNER  REPAIR  OF  RADIO  EQUIPMENT— BK73 10— 
Frank  Glass  K6RQ  shares  over  40  years  of  operating,  ser- 
vicing, and  design  experience  in  this  book  which  ranges 
from  the  elementary  to  the  highly  technical  written  for 
the  top  engineers  in  the  field.  It  Is  written  in  narrative 
style  on  the  subj  act  s  of  elect  ron  i  c  servicing,  how  compo- 
nents work,  and  how  ineyare  combined  to  provide  com- 

iication  equipment  this  book  will  help  you  under- 
stand the  concepts  required  to  service  your  own  station 
equipment.  57.96." 

•  IC  OP  AMP  COOKBOOK— BK102B— by  Walter  G 
Jung.  Covers  not  only  the  basic  theory  of  the  iCop  amp 
in  great  detailf  bul  also  Includes  over2S0  practical  cir- 
cuit  applications,    liberally    Illustrated,    592   pages, 
5*/i  xflVt,  softbound.  Si 4  36/ 

•  THE  POWER  SUPPLY  HANDBOOK  —  BK73G5- 
Need  a  power  supply  lor  a  gadget  you're  butiding?  In 
the  POWER  SUPPLY  HANDBOOK  there  are  dozens 
ready -to  build,  plus  detailed  steps  for  designing  your 
own.  There  are  circuits  and  parts  lists  for  all  kinds  of 
supplies,  ranging  from  simple  DC  types  to  highly 
stable  regulated  versions.  If  you  need  a  circuit  to  con- 
vert a  DC  voltage  to  a  higher  or  lower  voltage,  turn  DC 
into  AC.  or  AC  to  DC— then  this  Is  the  book  you  need. 
With  mere  than  400  pages,  you  should  be  able  to  find 
just  the  circuit  you  need.  Without  a  doubt  one  of  the 
best  power  supply  source  books  available,  compiled 
by  the  editors  of  73  $9,95." 


HANDBOOKS 
FOR  THE 
HAMSHACK 

•  THE  TEN  METER  FM  HANDBOOK- BK1190-by  Bob 
Heil  K9EID.This  handbook  has  been  published  to  help 
the  ten  meter  enthusiast  learn  more  about  the  many 
methods  ol  conversions  and  tricks  the  tare  used  to  make 
existing  units  work  better.  Join  the  great  l  tinkerers"  ol 
the  world  on  ten  FM  and  enjoy  the  fantastic  amount  of 
fun  in  communicating  with  amateur  stations  worldwide 
on  ten  meter  FM.  $4:95/ 

•  THE  PRACTICAL  HANDBOOK  OF  AMATEUR  RADIO 
FM  REPEATERS— 6K1l85-by  Bill  Pasternak  WA6ITF 
(author  of  73  Magazines  monthly  column  "Looking 
Wesl")  This  Is  the  book  for  the  VH  F/llHF  FMer,  compiled 
from  material  submitted  by  over  a  hundred  Individuals, 
clubs,  organizations  and  equipment  manufacturers  A 
"must  have"  for  your  ham  shack  shelf,  $9,95. 


The  7$ 


Test  Equipment 
Library 
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•  VOL  I  COMPONENT  TESTERS- LB 7359-.  .  how 
to  build  transistor  testers  (8|k  diode  testers  t3),  iG  test- 
ers 0).  voltmeters  and  VTVMs  (9),  ohm  met  era  (8  differ 
enl  kinds),  inductance  (3k  capacity  flSh  O  measure- 
ment, crystal  checking  (6>,  temperature  (2}.  aural 
meters  for  the  blind  (3)  and  an  sorts  ol  miscellaneous 
data  on  meters,  using  them,  making  them  more  ver- 
satile, making  standards.  Invaluable  book  $4.95.' 

•  VOL  II  AUDIO  FREQUENCY  TESTE  RS-LB7360- 
. .  .jam  packed  with  ail  kinds  of  audio  frequency  tesl 
equipment.  If  you're  into  SSBH  RTTY,  SSTV,  etc,  this 
book  Is  a  must  for  you  a  good  book  for  hi-fi  addicts 
and  experimenters,  too*  $4  95.* 

•  VOL  II)  RADIO  FREQUENCY  TC5TEflS-l_B7361  — 
Radio  frequency  waves,  the  common  denominator  ot 
Amateur  Radio.  Such  items  as  SWR  antenna  inrv 
pedance,  line  impedance,  rl  output  and  field  strength; 
detailed  instructions  on  testing  these  items  includes 
sections  on  signal  generators,  crystal  calibrators,  grid 
dip  oscillators ,  noise  generators,  dummy  Loads  and 
much  more.  $4.95. # 

•  VOL  IV  IC  TEST  EQUIPMENT— L67362— Become  a 
troubleshooting  wizard!  In  this  fourth  volume  of  the  73 
TEST  EQUIPMENT  LIBRARY  are  42  home  construction 
projects  for  building  lest  equipment  to  work  with  your 
ham  station  and  in  servicing  digital  equipment  Plus  a 
cumulative  mde*  for  all  four  volumes  for  ine  73  TEST 
EQUIPMENT  LIBRARY.  $4  95  ' 

•  RF  AND  DIGITAL  TEST  EQUIPMENT  YOU  CAN 
BUILD — BK 1044  —  Rf  burst,  function,  square  wave  gen 
eralors,  variable  length  pulse  generators— 100  kHz 
marker,  if  and  rf  sweep  generators,  audio  osc,  af/rf  sig- 
nal Injector,  146  MHz  synthesizer,  digital  readouts  for 
counters,  several  counters,  prescaler,  microwave 
meter,  etc.  252  pages.  15.95/ 


1  Use  the  order  card  m  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to  73 
Radio  Bookshop  *  Peterborough  NH  03458  Be  sure  to  include  check  or  detailed  credit  card  informal  ion  NoCO.D. 
orders  accented.  AW  orders  add  $1  00  handling.  Please  allow  4,6  weeks  for  delivery  Questions  regarding  your 
order?  Please  write  to  Customer  Service  at  the  above  address  {Prices  subject  to  change  on  books  not  published 
by  73  Magazine,) 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 
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The  GtAMT  BOOlC 

of  Amateur 
Radio  Antennas 


?.£¥£taa*&ii> . 


•  VHF  ANTENNA  HANDBOOK- BK736S-The  NEW 
VHF  Antenna  Handbook  details  the  theory,  design  and 
construction  ot  hundreds  of  different  VHF  and  UHF  an- 
tennas. .  A  practical  book  written  for  the  average  ama- 
teur who  takes  joy  In  building,  not  full  of  complex  for- 
mulas for  the  design  engineer.  Packed  with  fabulous  an- 
tenna projects  you  can  build,  $5.95.* 

•  THE  GIANT  BOOK  OF  AMATEUR  RADIO  ANTENNAS 
—With  the  GIANT  Book  of  Amateur  Radio  Antennas— 

BK1 104— by  your  side,  antennas  will  become  the  least  of 
your  worries.  Over  450  pages  of  design  ideas,  theory  and 
reference  data  make  this  book  live  up  to  its  title.  The  7 
chapters  cover  everything  from  basic  antenna  theory 
through  designs  for  DiY  accessories,  as  well  as  dozens 
of  antenna  designs.  Whether  planning  to  build  or  buy, 
design  or  admire,  test  or  enjoy  a  ham  antenna — this  fs 
the  book  for  you  From  the  editors  of  73;  published  by 
Tab  Books.  Hardcover  $12,95." 


■  73  DIPOLE  AND  LONG-WIRE  ANTENNAS— BK1016 
—  by  Edward  M.  Noll  W3FQJ.  This  is  the  first  collection 
of  virtually  every  type  of  wire  antenna  used  by  ama- 
teurs. Includes  dimensions,  configurations,  and  de- 
tailed construction  data  for  73  different  antenna 
types.  Appendices  describe  the  construction  of  noise 
bridges,  line  tuners,  and  data  on  measuring  resonant 
frequency,  velocity  factor,  and  swr.  $5.50/ 

•  73  VERTICAL,  BEAM  AND  TRIANGLE  ANTENNAS- 
BK1G69—  by  Edward  M.  Noll  W3FQJ,  Describes  73  differ- 
ent antennas  for  amateurs.  Each  design  is  the  result  of 
the  author's  own  experiments  covering  the  construction 
of  noise  bridges  and  antenna  fine  tuners,  as  well  as 
methods  for  measuring  resonant  frequency,  velocity  fac- 
tor, and  standing-wave  ratios.  160  pages,  $5.50* 


•  PRACTICAL  ANTENNAS  FOR  THE  RADIO  AMATEUR 
—  BK1015— -A  manual  describing  how  to  equip  a  ham 
station  with  a  suitable  antenna.  A  wide  range  of  antenna 
topics,  systems,  and  accessories  are  presented  giving 
the  reader  some  food  for  thought  and  practical  data  for 
construction.  Designed  to  aid  the  experienced  ham  and 
novice  as  well.  Only  $9,95* 

COOK  BOOKS 

•  TTL  COOKBOOK— BK1063— by  Donald  Lancaster. 

Explains  what  TTL  is,  how  it  works,  and  how  to  use  it 
Discusses  practical  applications,  such  as  a  digital 
counter  and  display  system,  events  counter,  electronic 
stopwatch,  digital  voltmeter  and  a  digital  tachometer, 
S3, 50. 


•  CMOS  COOKBOOK- BK1011— by  Don  Lancaster 
Details  the  application  of  CMOS,  the  low  power  logic 
family  suitable  for  most  applications  presently 
dominated  by  TTL.  Required  reading  for  every  serious 
digital  experimenter!  S1Q.5Q,* 


•  TVT  COOKBOOK  — BK1064  — by  Don  Lancaster. 
Describes  the  use  of  a  standard  television  receiver  as  a 
microprocessor  CRT  terminal.  Explains  and  describes 
character  generation,  cursor  control  and  interface  in- 
formation in  typical,  easy-to-understand  Lancaster 
style.  $9.95/ 


Save  over  50% 

SALE  PRICE  $3.00 


•  RTL  COOKBOOK— BK1059— by  Donaid  Lancaster. 

Explains  the  how  and  why  of  RTL  (Resistor-Transistor 
Logic)  and  gives  design  Information  that  can  be  put  to 
practical  use.  Gives  a  multitude  of  digital  applications 
ranging  from  the  basic  switch  to  the  sophisticated 
counter.  240  pages;  Regular  price  $6.50,  Sale  price 
S3.00E 


SPECIAL  OFFER 

Chart  of 

UNITED  STATES  AMATEUR 

RADIO  PRIVILEGES 

by  class  of  license,  emission  type,  and  fre- 
quency from  L  BO  thru  2  meters,  including  pro- 
vision for  the  new  30,  17,  and  13  meter  bands. 
This  22  z  28  In,  twelve  color  chart  Is  the  first 
of  tts  kind  to  be  both  informative  and  decora- 
tive. S3.0O  value,  only  $1.95  with  the  pur- 
chase of  L  or  more  books  from  the  Radio  Book- 
shop* {Supplies  limited,  order  now.) 
CH73QO  $1<95« 


THE  WELL 
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WORLD  REPEATER  ATLAS— BK7315—  Completely  up- 
dated1  over  230  pages  of  repeater  listings  are  indexed  by 
location  and  frequency.  More  than  50  maps  pinpoint 
2000  repeater  locations  throughout  the  USA.  Foreign 
listings  include  Europe,  the  Middle  East,  South 
American  and  Africa.  $4,95. 

•  THE  MAGIC  OF  HAM  RADIO— BK7312— by  Jerrold 
Swank,  WBHXH  begins  with  a  brief  history  of  amateur 
radio  and  of  Jerry's  involvement  in  it.  Part  2 details  many 
of  ham  radio's  heroic  moments,  Hamdom's  close  ties 
with  the  continent  of  Antarctica  are  the  subject  of  Part  3- 
In  Part  4  the  strange  and  humorous  sides  ot  ham  life  get 
their  due.  And  what  of  the  future?  Part  5  peers  Into  the 
crystal  ball.  £4.95.* 

•  A  GUIDE  TO  HAM  RADIO-BK7321-by  Larry 
Kahaner  WB2NEL.  Whaf  s  Amateur  Radio  all  about?  You 

can  learn  the  basics  of  this  fascinating  hobby  with  this 
excellent  beginner's  guide.  It  answers  the  most  frequent- 
ly asked  questions  in  an  easy-going  manner,  and  it 
shows  t newest  way  to  go  about  getting  an  FCC  license. 
A  Guide  to  Ham  Radio  is  an  Ideal  introduction  to  a  hobby 
enjoyed  by  people  around  the  world.  $4.95.* 

•  WORLD  RADIO  TV  HANDBOOK  1981, 35TH  EDITION 
—  BK1 1 84— This  book  is  the  bible  of  international  broad- 
casters,  providing  the  only  authoritative  source  of  exact 
Information  about  broadcasting  and  TV  stations  world 
wide.  This  1981  edition  is  completely  revised,  giving 
comprehensive  coverage  of  short,  medium  and  long 
wave,  560  pages  of  vital  aspects  of  world  listening. 
$16.50. 
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•  SOME  OF  THE  BEST  FROM  KILOBAUD/MICROCOM- 
PUTING— BK7311  —A  co  I  lection  of  the  best  articles  that 
have  recently  appeared  In  Kilobaud/  MICROCOMPUT- 
ING, Included  is  material  on  the  Tfl&SO  and  PET 
systems,  CP/M,  the  6G80/8085/ZBQ  chips,  the  ASR-33  ter- 
minal Data  base  management,  word  processing,  text 
editors  and  file  structures  are  covered  too.  Programming 
techniques  and  hardcore  hardware  construction  proj- 
ects for  modems,  high  speed  cassette  interfaces  and 
TVTs  are  afso  included  in  this  large  format ,  200  plus 
page  edition.  $1095* 

•  UNDERSTANDING  AND  PROGRAMMING  MICRO- 
COMPUTERS—BK7382— A  valuable  addition  to  your 
computing  library.  This  two-part  text  includes  the  best 
articles  that  have  appeared  in  73  and  Kilobaud 
Microcomputing  magazines  on  the  hardware  and  soft- 
ware aspects  of  microcomputing.  Weii-known  authors 
and  we  1 1 -structured  text  helps  the  reader  get  Involved, 
$1G\£5# 

•  HOBBY  COMPUTERS  ARE  HERE!—  BK7322—  If  you 
want  to  come  up  to  speed  on  how  computers  work. . . 
hardware  and  software. .  .this  Is  an  excellent  book,  It 
starts  with  fundamentals  and  explains  the  circuits,  and 
the  basics  of  programming,  along  with  a  couple  of  TVT 
construction  projects,  ASCII-Baudot,  etc  This  book  has 
the  highest  recommendations  as  a  teaching  aid.  $4.95/ 


•  40  COM  PUTE  R  GAMES— B  K73S 1  —  Forty  games  i  n  a  1 1 
in  nine  different  categories.  Games  for  targe  and  small 
systems,  and  even  a  section  on  calculator  games.  Many 
versions  of  BASIC  used  and  a  wide  variety  of  systems 
represented.  A  must  for  the  serious  computer  games- 
man.  $7.95  * 

•  HOW  TO  BUILD  A  MICROCOMPUTER— AND  REALLY 
UNDERSTAND  IT— BK7325— by  Sam  Creason. The  elec- 
tronics hobbyist  who  wants  to  build  his  own  microcom- 
puter system  now  has  a  practical  "How-to*'  guidebook. 
This  book  is  a  combination  technical  manual  and  pro- 
gramming guide  that  takes  the  hobbyist  step-by-step 
through  the  design,  construction,  testing  and  debugging 
of  a  complete  microcomputer  system.  Must  reading  for 
anyone  desiring  a  true  understanding  of  small  computer 
systems.  19.95/ 

•  THE  NEW  HOBBY  COMPUTERS— BK7340— This 
book  takes  it  from  where  "HOBSY  COMPUTERS  ARE 
HERB "  leaves  of  f,  with  chapters  on  Large  Scale  I  nteg ra- 
tion, how  to  choose  a  microprocessor  chip,  an  Introduc- 
tion to  programming,  low  cost  I/O  for  a  computer,  com- 
puter arithmetic,  checking  memory  boards... and 
much,  much  more!  Don't  miss  this  tremendous  value! 
Only  $4  95.- 


'Use  the  order  card  in  the  back  ot  this  magazine  or  Itemize  your  order  on  a  separate  piece  of  paper  and  mail  to:  73 
Radio  Bookshop  *  Peterborough  NH  03458.  Be  sure  to  include  check  or  detailed  creditcard  information.  NoC.O.D. 
orders  accepted.  Ail  orders  add  $1.00  handling.  Please  allow  4.6  weeks  for  delivery.  Questions  regarding  your 
order?  Please  write  to  Customer  Service  at  the  above  address.  (Prices  subject  to  change  on  books  not  published 
by  73  Magazine)  
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Tribander 


The  Rugged,  Reliable  10, 15,  and  20-Meter 
Yagi  You've  Been  Waiting  for  Is  Now 
Available. 

This  exciting  new  tribander  sets  the  pace  for  dependable  performance 
with  its  two  in  one  trap  design  —  and  the  solid  construction  you  Ve  come  to 
expect  from  Hustler.  In  fact,  its  durable  design  is  partially  based  on 
concepts  used  in  the  time-tested  and  worid-renowned  Hustler  4-Band  Trap 
Vertical. 

The  3-TBA  Is  the  smallest  full-featured  tribander  available  today,  it 

offers  excellent  front  to  back  ratio  and  SWR  at  resonance.  Plus,  it  is 
engineered  to  provide  the  widest  possible  bandwidths  with  superior 
power  handling  capacity. 

A  special  heavy-duty  saddle  prevents  mechanical  distortion.  Although 
light  enough  to  ship  UPS,  and  enable  use  of  smaller,  less  expensive  rotors, 
ibe  3-TBA  can  manage  windloads  up  to  100  MPH!  Its  turning  radius  is  only 
14  feet. 

AH  in  all,  you  can't  surpass  the  Hustler  3-TBA  for  top  triband  quality:  Hustler 
—  still  the  standard  of  performance. 


PH 


10M 

cw 


2.0 

1-5  I— 

1.0 

26,0      28.5      29.0      29. 


—  — ~^3*  


30.0 


15M 


2.0 


PH 


CW 


1.5 
1.0 


^^; 


21,0    21.1    212    21.3    21.4    21.5 


For  more  information  on  this 
and  other  fine  Hustler  amateur 
radio  products,  contact: 


3275  North  TP  Avenue 
Kissimmee,  Florida  32741 


a*    ^ttnWRtNV 


Contfr**, 


73  Magazine  •  April,  1981     83 


— 


The  Racer's  Edge 

it  was  ham  communications  at 
Derby  days  in  Akron 


Henry  Rumimfo  WDBIOI 
2053  16lb  Street 
Cuyahoga  Faih  OH  44223 


When  Dan  Purol  of 
Fair  Oak,  California, 
crossed  the  finish  line  to 
win  the  43rd  All-American 


Derby  Downs  lies  against  a  natural  hill  on  the  eastern  edge 
of  Akron  Municipal  Airport.  It  has  been  the  scene  of  the  All- 
American  Soap  Box  Derby  for  40  of  the  event's  43  years. 


Soap  Box  Derby,  August  16, 
in  Akron,  Ohio,  it  was  dou- 
bly appropriate  that  the 
checkered  flag  was  waved 
by  Jim  Ott. 

Given  that  honor  as  presi- 
dent of  Novar  Electronics, 
the  chief  sponsor  of  the  All- 
American  Derby,  Jim  Ott  is 
KB8CT,  and  he  was  quick  to 
praise  fellow  amateur  oper- 
ators who  had  provided 
communications  for  the 
week-long  Derby  activities. 

"I  don't  know  how  we 
could  have  run  the  Derby 
without  the  hams  They  pro- 
vided the  instant  communi- 
cations which  made  it  pos- 
sible to  deal  with  any  situa- 
tion quickly/'  he  said. 

Wayne  Alley,  general 
manager  for  the  All-Ameri- 
can Derby,  agreed  that  am- 
ateur radio  made  his  job  a 
lot  easier 

"We  spend  51  weeks  pre- 
panng  tor  this  one  week 
Without  the  radio  opera- 
tors, it  would  be  a  lot  hard- 
er  I  can  be  anywhere  I'm 
needed  and  still  have  imme- 
diate contact  with  my  staff 
and  other  officials.  That's 
especially  important  when 
I'm  traveling  between 
downtown  activities  and 
the  track/' 

Alley's  "shadow"  through- 
out the  week  was  Gail 
Wands  WB8VNO,  who  had 


both  2-meter  and  220-MHz 
handhelds  for  both  simplex 
and  repeater  operation 
Gail  had  one  of  the  more 
active  roles  since  Alley  had 
to  handle  many  questions 
immediately  during  Derby 
week  activities  and  the 
race 

Assignments  for  Derby 
communications  were  han- 
dled by  Tim  McCleod.  oper- 
ations officer  for  the  Com- 
munity Amateur  Radio  Ser- 
vice (CARS)  and  an  Akron 
school  teacher  Communi- 
cations activity  was  cen- 
tered on  the  CARS  .04/.64  re- 
peater which  provided  ex- 
cellent coverage  through- 
out the  Akron  area  with  the 
handhelds  most  operators 
were  using.  The  club  sta- 
tion, WB8DJ  P,  served  as  net 
control  for  Derby  activities 
on  the  repeater,  with  rou- 
tine traffic  and  rag  chewing 
moving  to  other  repeaters 
in  the  Akron  area, 

Tim's  real  work  began  on 
Monday  when  the  volun- 
teers provided  communica- 
tions for  the  welcoming  of 
the  champs  at  the  Oran- 
gerie  Plaza  in  downtown 
Akron  Since  the  champs 
were  to  assemble  at  the 
parking  deck  of  the  Univer- 
sity of  Akron  dorms  follow- 
ing breakfasts  with  their 
families,  rt  was  impossible 
to  schedule  their  arrivals  in 
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WB8YNX  assists  a  parade  official  during  the  downtown 
parade  on  Friday  evening.  A  second  parade  was  held  at 
Derby  Downs  immediately  preceding  the  race  on  Saturday 
morning. 


advance.  Eighty-two  senior 
champs  had  come  to  the 
city  to  try  for  the  college 
scholarships,  totaling 
$10,000,  which  went  to  the 
top  three  finishers.  The  69 
junior  division  champs 
were  vying  for  power  tools, 
and  the  top  nine  finishers  in 
both  classes  were  to  receive 
trophies,  Derby  officials 
wanted  to  announce  the 
hometown  of  and  to  give 
greetings  to  each  champ  on 
his  or  her  arrival  at  the  pla- 
za To  do  this,  Tim  arranged 
for  operators  to  be  on  duty 
at  the  pickup  point,  at  stra- 
tegic corners  downtown, 
and  at  the  plaza  to  pass  on 
the  needed  information. 
Each  champ  was  correctly 
introduced  as  he  arrived 
with  a  police  escort. 

While  Gail  WB8VNO  was 
providing  communications 
for  the  Derby  manager,  her 
husband,  Ted  Wands 
WD8CVH,  was  helping  with 
the  arrival  of  the  champs. 
Another  husband  and  wife 
team,  the  Musgraves 
(Scotty  K8UCN,  and  Barb 
WD8DAI),  were  working  at 
the  pickup  point  with  the 
champs, 

Two  other  husband  and 
wife  teams  assisted  in  the 
Derby  communications  ef- 
fort. Larry  Wilson  WD8POL 
and  Peggy  WD8PZO  assist- 
ed at  "topside/'  the  area 
where  the  cars  were  stored, 
weighed,    inspected,    and 


prepared  for  their  run  down 
the  hilL  The  pair  handled 
the  post  during  the  trial  run 
which  each  contestant  had 
on  Wednesday  and  during 
the  race  itself.  Carl  Hanson 
WDSOCH  and  Audrey 
KA8DRT  provided  radio 
contact  at  the  starting  line 
on  race  day. 

These  couples  were  just  a 
few  of  the  amateurs  who 
provided  communication 
between  the  Derby  Hall  of 
Fame  in  the  Convention 
Center  downtown  and  the 
track  throughout  the  week 
as  entrants  were  weighed, 
took  trial  runs,  and  partic- 
ipated in  the  activities 
planned  for  the  champs. 

Alley  and  other  officials 
were  particularly  impressed 
with  the  phone  patch  capa- 
bility of  the  repeater. 

"My  secretary  could  find 
me  whenever  she  needed 
me  no  matter  where  I  was, 
simply  by  dialing  the 
phone!  It  made  my  job  easi- 
er and  saved  a  lot  of  time,  1 1 
helped  things  run  more 
smoothly/'  Alley  said. 

Derby  officials  were 
quick  to  point  out  the  ser- 
vice of  Jim  McCrory 
WD8RDW,  who  was  home 
on  vacation  from  the  Ohio 
State  School  for  the  Blind  in 
Columbus.  Jim  spent  most 
of  the  week  manning  2-me- 
ter and  220-MHz  rigs  in  Der- 
by headquarters,  located 
under   the   grandstands   at 


Workers  carefully  align  each  car  at  the  starting  line. 
WDSOCH  and  his  XYLf  KA8DRT,  provide  radio  support  in 
the  booth  in  the  background. 


the  track  in  southeast  Ak- 
ron.  J  im,  who  has  his  Gener- 
al license,  became  a  ham  in 
1978;  he  said  he  enjoys  op- 
erating the  2-meter  rig  he 
has  on  loan  from  the  Good- 
year Amateur  Radio  Club 
and  hopes  to  acquire  his 
own  rig  when  finances  per- 
mit 

Though    the    activities 

which  Jim  and  o t h e rs 
helped  with  during  the 
week  were  important,  they 
were  just  more  preparation 


for  Derby  officals  and  the 
communications  team  for 
the  big  day,  Saturday,  Au- 
gust 16,  when  a  parade 
down  the  track,  a  skydiving 
exhibition,  and  91  heats 
would  all  have  to  take 
place. 

Amateur  radio  helped  to 
ensure  that  this  year's  race 
went  like  clockwork  That 
has  not  always  been  the 
case.  Alley  recalled  one  in- 
cident which,  while  it  had 
no    serious    consequences, 


WD8POL  and  XYL,  WD8PZO,  work  at  the  topside  control 
booth  during  Wednesday's  trial  runs. 
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WB8VNO  provided  communication  for  Derby  general  man- 
ager, Wayne  Alley,  seen  here  talking  to  one  of  the  deputies 
at  the  track. 


WB8VN0  provided  communication  while  Derby  officals 
discussed  the  race  with  Kazurni  Hotai  (right) of  Tokyo  Tele- 
vision, who  taped  segments  for  a  special  on  children  of  the 
world. 


WB8CBO    (left)    and    WD8CVH    operate    CARS    station 
WB8DJP  on  race  day  from  the  bridge  across  the  race  track. 


was    embarrassing    to    the 
people  involved. 

Two  years  ago,  a  skydiv- 
ing team  was  to  exit  the 
plane,  free  fall,  and  land  on 
the  Derby  track  at  the  con- 
clusion of  the  parade.  A 
smoke  grenade  set  off  at 
the  tower  was  to  signal  the 
team  to  jump,  and  the  track 
announcer  was  to  call  the 
crowd's  attention  to  the 
team.  Unfortunately,  a  can- 
non was  set  off  to  signal  the 
start  of  the  parade.  The 
smoke  from  the  cannon  ap- 
parently looked  like  a 
smoke  grenade  from  12,000 
feetr  and  the  skydivers  ar- 
rived considerably  ahead  of 
schedule. 

Since  this  year's  Derby  in- 
cluded another  skydiving 
exhibition,  Bruce  Bechtol 
K8VAK  flew  with  the  team 
and  provided  both  2-meter 
and  220MHz  communica- 


tion with  Jeff  Brown 
WD8MMN,  at  trackside. 
leff  was  to  keep  Bruce  in- 
formed about  the  timing  of 
the  jump 

When  Bruce  arrived  at 
the  airport,  the  jump  team 
and  the  pilot  expressed 
some  concern  about  the 
cloud  cover  and  the  wind. 
After  a  discussion,  they  de- 
cided to  see  how  conditions 
were  higher  up  and  to  make 
the  decision  then 

The  wind  and  clouds  did 
present  a  problem,  and 
Bruce  was  able  to  inform 
officials  on  the  ground  of 
the  situation.  The  track  an- 
nouncer was  able  to  point 
out  to  the  crowd  that  the 
team  would  be  jumping 
from  about  5000  feet  with 
no  free  fall  because  of  the 
conditions.  In  addition,  ra- 
dio communication  also  al- 
lowed the  announcer  to  re- 
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WD8DAI  provided  radio  communication  for  the  VIP  booth 
on  race  day.  Immediately  behind  her  is  KB8CT,  president  of 
Novar  Electronics,  chief  sponsor  of  the  All-American  Soap 
Box  Derby. 


assure  the  crowd  quickly 
that  one  skydiver,  who  had 
been  blown  into  a  fence 
while  landing,  was  not  in- 
jured; The  team  said  there 
would  have  been  confusion 
on  the  ground  if  they  had 
not  been  able  to  communi- 
cate the  change  in  plans  to 
the  announcer. 

With  the  parade  and  sky- 
diving completed,  the  race 
became  the  important 
event.  There  were  two 
classes,  junior,  for  boys  and 
girls  10  to  12,  and  senior,  for 
entrants  1 2  to  1 5,  A 1 2-year- 
old  could  choose  either  di- 
vision, and  this  year's  senior 
winner  was  12. 

For  each  heat  two  or 
three   cars,    depending    on 

the  pairings,  were  placed  on 
the  starting  blocks,  the 
blocks  were  dropped,  and 
the  cars  rolled  down  the 
953-foot  racing  strip  to  the 


finish  line  where  the  first 
car  across  tripped  an  elec- 
tronic timer  — and  a  camera 
shutter,  to  provide  photos 
for  the  judges  in  races 
which  were  too  close  to  call 
with  the  naked  eye. 

After  crossing  the  finish 
line,  the  cars  had  a 
1,200-foot  runout  area  in 
which  to  slow  to  a  stop. 
Since  each  car  had  a  brake, 
most  stopped  near  the 
stand,  about  halfway 
through  the  runout  area.  At 
that  point,  if  a  winner  had 
already  been  declared  over 
the  public  address  system, 
Derby  volunteers  consoled 
the  "losers."  (The  term  loser 
is  never  heard  at  the  Derby, 
Officials  throughout  the 
day  call  each  entrant, 
"champ/'  since  each  got  to 
Akron  by  being  the  champ 
of  some  local  derby.) 

The  winner  then  waited 


WD8POL  his  XYL,  WD8PZQ,  and  N8AH}  take  a  break  at 
the  control  booth  during  a  lull  in  the  heats  on  race  day. 


until  two  other  winners 
were  available  and  the 
three  drew  for  lanes  in  the 
next  heat.  K8UCN  handled 
the  lane  assignment  chores 
since  enough  other  volun- 
teers were  available  for  ra- 
dio duties.  After  drawing 
lanes,  the  winners  and  the 
cars  were  returned  topside, 
where  they  waited  for  their 
next  run. 

If  the  Derby  were  to  run 
smoothly,  action  had  to 
take  place  simultaneously 
at  topside,  the  starting  line, 
the  finish  line,  and  the  run- 
out area.  Safety  was  the 
first  concern,  and  an  ama- 
teur radio  operator  was  sta- 
tioned at  each  location. 
They  were  coordinated  by 
WB8DJP,  operated  by 
WD8CVH  and  WB8CBO 
The  control  station  was  lo- 
cated on  the  second  level 
of  the  bridge  at  the  finish 
line  and  just  behind  the  an- 
nouncer  so   that   informa- 


tion could  be  passed  on  to 
the  crowd  quickly. 

In  addition,  a  telephone 
line  connected  each  sta- 
tion, and,  leaving  nothing  to 
chance,  another  heat  was 
not  run  until  each  point  had 
given  the  okay.  In  addition 
to  radio  and  telephone 
communications,  a  system 
of  red  and  green  lights  and 
red  and  green  flags  was 
used.  No  car  could  leave 
the  starting  line  until  a  ver- 
bal go  ahead  had  been  giv- 
en and  both  the  green  light 
and  green  flag  were  visible. 

Fortunately,  this  year 
there  was  no  serious  emer- 
gency to  test  communica- 
tions capabilities.  The  few 
entrants  who  brushed  the 
wall  walked  away  and  shed 
tears  more  from  the  agony 
of  defeat  than  from  any  in- 
jury The  Akron  Fire  Depart- 
ment Emergency  Medical 
Team  and  a  US  Army  Re- 
serve medical  team  careful- 
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K8VAK,  who  provided  aerial  communication  for  the  skydiv- 
ing exhibition,  has  his  chute  adjusted.  Bruce  used  both 
2-meter  and  220  handhelds. 


K8UCN  coordinated  lane  selections  as  each  heat  winner  ar- 
rived in  the  runout  area.  In  the  background  is  the  Goodyear 
Air  Dock,  the  largest  building  without  interior  supports. 


MBBI^B^^H^HiMHI 


WB8YNX  and  KB8C)  provided  radio  communication  in  the 
runout  area. 


ly  examined  the  few 
champs  who  bumped  the 
wall  The  only  damages 
were  to  the  pride  of  the 
youngsters,  some  of  whom 
had  traveled  many  miles  to 
represent  their  hometowns 
and  countries.  The  race  in- 
cluded champs  from  Ger- 
many, Venezuela,  and  Can- 
ada. 

Other  hams  working  Der- 
by day  included  Clyde 
Lorenz  WB8YNX,  Jeff  Ruoff 
N8BFU,  and  Tom  Haynes 
KB8CJ  (who  were  stationed 
in  the  runout  area),  Paul 
Banquer  WD8MDG,  who 
was  at  the  finish  line,  and 
Bob  Cronauer  N8AHJ.  Ken 
Langford  WD8QWD,  and 
WD8DAI,  who  provided 
communications  for  vari- 
ous Derby  officials. 

Bruce  Rodenkirch 
WB8WFD  shadowed  the 
NBC  crew  which  taped  seg- 
ments of  the  race  for  use 


during  October  on  the  new 
series  "Games  People 
Play"  Bill  Hessler  W8DXT 
provided  communications 
for  Kazumi  Hotai  and  his 
Tokyo  television  crew 
which  was  shooting  footage 
for  a  special  program  on 
children  of  the  world. 

Ken  Slezak  N8BYS,  who 
was  stationed  halfway 
down  the  track,  had  the 
most  uneventful  post.  His 
only  action  was  to  check  on 
an  entrant  who  had  applied 
his  brake  and  stopped  in  the 
middle  of  the  track  after  a 
shroud  on  his  car  loosened 
and  blocked  his  vision. 

It's  not  possible  to  name 
all  the  hams  who  helped 
during  the  week  with  the 
Derby  or  who  might  have 
helped  give  directions  on 
Derby  day  on  the  other  re- 
peaters in  the  Akron  area. 
Nor  is  it  possible  to  mention 
al     the   clubs   which  were 
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represented  by  the  people 
participating.  But  it  is  possi- 
ble to  telE  a  little  more 
about  the  ham  who  helped 
make  it  all  possible,  Jim  Ott 
KB8CT. 

!n  the  fall  of  1972,  Chev- 
rolet officials  (who  had  first 
sponsored  the  Derby  in 
1936)  decided  to  withdraw 
their  sponsorship.  The  Der- 
by was  sponsored  by  local 
groups  until  the  fall  of  1975 
when  another  national 
sponsor  was  found.  Novar 
Electronics  of  Barberton, 
an  Akron  suburb,  pledged 
$165,000  toward  the  next 
Derby,  and  has  supported 
each  Derby  since, 

Ott,  who  was  first  li- 
censed in  1962  as  K8CAA, 
founded  Novar  when  he 
was  17,  (Novar  stands  for 
Northern  Ohio  Video  and 
Radio  J  Ott  had  gone  to 
Ohio  State  University  to 
study  electrical  engineer- 
ing. While  working  with  a 
deaf  student  there,  he  de- 
veloped the  Whisperlite,  a 
device    which    converts 


sounds  into  light  When 
commercial  interest  in  the 

device  developed,  Ott  quit 
school  and  founded  his 
company  which,  today,  is  a 
recognized  leader  in  securi- 
ty systems  including  a  new 
identification  system  which 
uses  the  vibrations  created 
by  the  human  body. 

Though  the  Novar  name 
is  prominent  during  Derby 
week,  on  T-shirts  and  other 
Derby  promotional  materi- 
als, Ott  does  not  make  com- 
mercial use  of  his  sponsor* 
ship  during  the  rest  of  the 
year. 

On  race  day,  he  saidP  "It's 
fun  to  be  here  seeing  the 
kids  enjoying  themselves. 
This  is  a  great  program  and 
I'm  happy  to  be  able  to  con- 
tribute." 

Jim  said  that  his  work 
doesn't  give  him  as  much 
time  on  the  air  as  he  would 
like,    but    if   you    do    hear 

KB8CT,  jump  in  and  say  hel- 
lo to  a  ham  who  helped 
make  August  16  an  impor- 
tant day  to  91  champs.B 
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Amateur  Radio   Profiles 


KB8CT  waves  home  the  final  heat  of  the  1980  Alt-American 
Soap  Box  Derby.  Dan  Parol  of  California,  in  the  red  car, 
took  home  a  $5000  scholarship  and  a  California  Repltcarkit 
in  addition  to  the  trophy. 


KB8CT  presents  the  senior  division  All-American  Derby  tro- 
phy to  Dan  Purol  of  Fair  Oak,  California. 
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Rl.  Gruner  W4UFT 
31 79  Boone  St 
Memphis  TN  38127 


Perfect  Parabolas 

use  some  solar  technology  on  your 

next  dish  antenna 


(became  interested  in 
building  an  MDS  TV  con- 
verter after  reading  an  arti- 
cle in  the  August,  1979, 
issue  of  73  Magazine  enti* 
tied  "You  Can  Watch  Those 
Secret  TV  Channels." 

After   building   the  con- 
verter and  coffee-can  feed- 


horn,  I  was  concerned  over 
the  number  of  trees  be- 
tween my  location  and  that 
of  the  MDS  transmitting 
station.  A  line-of-sight  path 
is  normally  required  at  the 
frequencies  used  for  MDS 
TV  and  trees  greatly  attenu- 
ate signals,  I  suspected  that 


Photo  A,  Front  view  of  completed  four- foot  dish  showing 
rib  structure. 


I  would  need  an  antenna 
with  more  gain  than  that  of 
the  "snow-saucer"  type 

Whenever  UHF  or  micro- 
wave frequencies  are  men- 
tioned, I  form  a  mental  im- 
age of  a  parabolic  dish. 
However,  they  are  expen- 
sive and  I  knew  nothing 
about  designing  or  building 
them.  So  what  do  I  do  now? 

Research 

After  a  long  and  fruitless 
search  through  my  limited 
library  of  radio  publica- 
tions, 1  was  ready  to  give  up 
when  I  spotted  my  Solar 
Energy  Handbook,  It  con- 
tains information  on  collect- 
ing light  waves  with  para- 
bolic reflectors  Having 
read  that  the  properties  of 
high  frequency  radio  waves 
and  light  waves  are  similar, 
I  decided  to  design  and 
build  a  parabolic  reflector 
based  upon  the  information 
in  the  book.  This  informa- 
tion is  shown  in  Figs.  1(a), 
1(b),  and  1(c)  and  illustrates 
three  approaches  that  can 


be  used  to  produce  a  para- 
bolic curve. 

Design  materials  needed 
are: 

•  Several   sheets  of  linear 
graph  paper 

•  Straightedge  or  ruler 

•  Compass    for    drawing 
circles 

•  Pencil 

•  Piece  of  wood- 1"  X  6" 
X  24" 

•  Approximately  5'  of  string 

•  4'  x  4'  piece  of  plywood 
or  heavy  cardboard 

Dimensions 

Due  to  my  limited  knowl- 
edge, my  choice  of  dimen- 
sions was  based  upon  com- 
mon sense  and  conve- 
nience. Choosing  a  diam- 
eter of  four  feet  for  high 
gain  and  a  focal  length  of 
26  inches  so  the  feedhorn 
mounting  tube  could  be 
short  and  rigid,  I  followed 
the  instructions  shown  in 
Fig.  1(a).  I  let  each  square 
on  the  graph  paper  repre- 
sent one  inch  (not  shown  for 
purposes  of  clarity). 
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After  marking  the  graph, 
it  is  necessary  to  obtain  a 
full  scale  graph.  This  is  ac- 
complished by  drawing  ver- 
tical and  horizontal  lines  1" 
apart  for  the  full  length  and 
width  of  the  1"  x  6"  X  24" 
board.  Having  done  this, 
observe  the  markings  on 
your  graph  paper  and  mark 
the  corresponding  points 
on  the  1'  squares  on  the 
board  If  you  draw  a  line 
from  point  to  point  on  the 
board,  you  will  have  a  full- 
scale  pattern  on  the  board 
for  forming  the  ribs  of  the 
dish.  See  Fig.  2. 

Attach  the  5'  length  of 
string  to  the  center  of  the  4' 
X  4'  plywood  and,  holding 
the  pencil  tightly  against 
the  string,  draw  a  four-foot 
diameter  circle  on  the  ply* 
wood.  This  is  your  "rim" 
pattern.  A  complete  list  of 
materials  is  provided  in  the 
Construction  Materials  box, 

Construction  Details 

Cut  eight  22  Vi "  pieces  of 
"Tee"  metal  and  bend  each 
of  these  so  the  flat  surface 
will  conform  to  the  pattern 
on  the  wood  graph.  Be  ac- 
curate because  these  8 
pieces  are  the  ribs  which 
establish  the  curvature  of 
the  dish.  Refer  to  Fig,  3  for 
the  following  assembly 
steps. 

Position  the  most  curved 
end  of  the  ribs  in  1"  from 
the  outer  edge  of  the  pipe 
flange.  Attach  these  eight 
ribs  so  the  flat  side  will  be 
against  the  bottom  of  the 
flange  and  will  radiate  out- 
wardly with  equal  spacing 
This  should  form  a  hub  with 
eight  spokes 

Keeping  the  flat  side  out* 
ward,  carefully  bend  a 
length  of  the  Tee  metal 
around  a  large  round  object 
such  as  a  55-gallon  oil  drum 
and  make  a  four-foot  circle 
to  match  the  circle  on  the 
plywood  pattern  Using  flat 
strap  aluminum  as  a  back- 
ing plate,  attach  the  ends  of 
this  circle  to  form  a  4'  hoop 
or  rim- 
Attach  the  rim  to  the  top 
of  the  eight  ribs  Measure  in 
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Fig.  1(al  If  vertex  "V"  and 
focus  "F"  are  given  on  axis 
"A",  mark  point  "D" so  that 
"DV"  =  "VT",  Draw  lines 
perpendicular  to  the  axis  at 
any  points,  1,  2,  3,  4,  5,  etc 
Bisect  each  with  an  arc 
drawn  from  "F"  with  a  radi- 
us equal  to  the  distance  of 
the  particular  point  from 
"D"  Thus,  bisect  line  3  with 
radius  "D3"  drawn  from  "F" 


12"  from  the  rim  and  attach 
eight  pieces  of  Tee  metal 
braces  between  the  ribs  to 
form  an  octagon-shaped 
circle  on  the  rear  of  the 
dish  Attach  eight  more 
pieces  of  the  Tee  metal 
from  the  octagon-shaped 
circle  to  the  rim,  centered 
between  each  of  the  main 
ribs.  See  Fig.  3(d). 

Dish  Support 

The  dish  supporting  and 
mounting  frame  is  made  by 
making  an  19"  X  19" 
square  with  Tee  metal  See 
Fig.  4.  Each  corner  is  braced 
with  a  16-gauge  triangle  cut 
from  the  4"  x  4"  sheet  of 
aluminum.  The  frame  is  at- 
tached to  the  rear  of  the 
dish  with  5"  lengths  of  Tee 
rnetaL  Additional  braces 
from  the  frame  to  the  dish 
are  formed  with  the  four 
lb-gauge  1"  X  6"  alumi- 
num strips. 

The  two  W  x  8"  alu- 
minum strips  are  formed 
around  one  leg  of  the  tower 
and  will  bolt  to  the  rear,  flat 
surface  of  the  frame  when 
the  dish  is  mounted  on  the 
tower. 

The  7/8"  o.d  tubing,  3" 
long,  is  slipped  over  the  %" 
X  19"  aluminum  tubing 
and  the  19"  tubing  is  at- 
tached to  the  upper  and 
lower  frame  members  The 
7/8"  U-bolt  clamps  the  7/8" 
sleeve  to  the  V4"  X  23"  alu- 
minum tubing  which  will 
form  the  adjusting  arm  for 
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Fig.  1(b).  It  as  in  1(a),  vertex 
"V"  and  focus  "F"  are  given 
on  axis  "A"  draw  line  from 
"V"  perpendicular  to  axis. 
Mark  any  point  on  this  line 
(1,  2,  3,  etc.)  and  connect  it 
to  "F"  Draw  a  line  from 
each  point  at  right  angles  to 
the  line  to  "F"  (Thus,  from 
point  5,  draw  line  at  right 
angles  to  "5F"J  Bach  of 
these  lines  will  be  a  tangent 
of  the  parabola,  which  must 
be  drawn  inside  these  tan- 
gents, touching  each  section 
at  its  center. 

the  dish.  This  23"  length  of 
tubing  is  inserted  through  a 
clamping  bracket  which  is 
attached  to  another  leg  of 
the  tower. 

Covering  the  Frame 

Using  Va  "  mesh  wire 
(hardware  cloth)  or  alumi- 
num window  screen,  cut 
four  pie-shaped  wedges  and 
attach  them  with  bare  alu- 
minum wire  to  the  ribs  of 
the  dish.  The  "tie  wires"  are 
bent  into  a  U  shape  and  in- 
serted through  the  mesh 
over  the  braces-  They  are 


Fig.   l(c±  If  vertex  "V"  and 
axis  "VA"  are  given  as  well 
as  width  "BA",  draw  "Cfi" 
parallel  to  axis  and  "CV" 
perpendicular   to   axis.    Di- 
vide   both    into    an    equal 
number  of  equal  sections  (1, 
2,  3,  4,  etc  J.  Connect  "V"  to 
each  point  of  "CB"  (radial 
lines}.  Intersect  each  radial 
line    with    parallels    drawn 
from  corresponding  points 
of  "CV"    The  intersections 
are  points  of  the  parabola. 
Mark  point   "D"  on  exten- 
sion of  the  axis  so  that  'DV" 
=  'VA".  The  line  connect- 
ing "D"  with    B" is  a  tangent 
at     B".  Where  "DB"  inter- 
sects "CV"  mark  point  "P". 
Draw  line  from  "P"  at  right 
angles  to  "BD";  this  will  de- 
termine   the    position    of 
focusr  "F",  on  the  axis. 

spaced  at  2"  intervals,  This 
causes  the  mesh  to  closely 
follow  the  curvature  of  the 
ribs  when  the  wire  is  twist- 
ed. For  a  neater  appear- 
ance, you  may  wish  to  spray 
the  entire  assembly  with 
aluminum  paint  as  I  did. 

Testing 

After  construction  came 


Photo  B.  Rear  view  of  dish  showing  mounting  details. 
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FOCAL    PLANE 


|*-DEPTH**| 

Fig.  2.  Details  for  making  full-size  construction  pattern  (top 
half  of  the  parabola  graph). 


Construction  Materials 

yiM  x  Ya"  x  Ya"  Tee-shaped  aluminum  strips 

Small  nuts  and  bolts  or  upop  rivets" 

3-inch  pipe  flange 

%"  mesh  wire  (hardware  cloth)  or  aluminum  window  screen- 

enough  to  cover  the  reflector. 
Aluminum  tubing,  V*"  oxL  x  19"  long 
Aluminum  tubing,  7/8"  o.d,  (W  L&)  x  3TS  long 
Aluminum  sheet,  16-gauge,  4"  x  4" 
Aluminum  strips  (2),  Vz"  wide  x  8"  long 
Aluminum  strips  (4),  16-gauge,  1"  x  6" 
Aluminum  strip,  16-gauge,  1PT  x  tW- 
Aluminum  tubing,  '%*  x  36" 
Aluminum  tubing,  Y*"  x  23" 
1  U-bolt  clamp  (to  fit  7/8"  pipe} 
1  U-bOlt  damp  (to  fit  tower  leg) 
Several  feet  of  aluminum  wire  (clothesline  wire),  small  gauge 


3"  HUB 


RIM! 


ribs  raj 


OCTAGON 
BRACES 


£XTRA 

RtB 

RRACEIS 


(d) 


Fig.  3.  fa)  Rim  dimensions,  (b)  Spoke  installation,  (c)  Octag- 
onal bracing  placement,  (d)  Installation  of  extra  rib  braces. 


the  pleasure  of  testing 
something  that  worked 
right  the  first  try.  I  was  for- 
tunate enough  to  have  a 
Cunn  diode  oscillator  oper- 
ating at  10.5  GHz  and  the 
waveguide-horn  from  an 
old  police  radar  detector. 
The  Cunn  oscillator  was  set 
up  facing  the  waveguide 
detector  at  a  distance  of 
ten  feet  and  the  meter  read- 
ing was  noted.  The  Gunn  os- 
cillator was  then  pointed  at 
the  mouth  of  the  dish,  and 
by  standing  to  one  side  and 
moving  the  detector  around, 
I  was  able  to  locate  the 
point  of  highest  rf  concen- 
tration. This  point  was 
26  Va"  from  the  vertex  of 
the  dish,  only  a  half-inch  off 


* TOWER 

LEG 


LT 


SUPPORT    FRAME 


TOWER  LEGS 


TOP  VIEW 


Fig.  4+  Supporting  and  mounting  construction  details. 


the  design  and  now  the  me- 
ter read  full  scale  (100 
microamperes).  This  was 
much  greater  than  the  di- 
rect reading  without  the 
dish,  indicating  a  great  deal 
of  gain. 

The  Gunn  oscillator  was 
then  moved  to  a  point  three 
feet  from  the  front  of  the 
dish  and  the  detector  was 
used  at  the  rear  of  the  dish 
to  check  for  rf  leakage 
through  the  mesh  cover. 
None  could  be  detected. 
This  would  seem  to  indicate 
that  spacings  greater  than 
Vi"  could  be  used  for  fre- 
quencies below  10.5  GHz, 

Miscellaneous 

The  pipe-flange  center 
hub  makes  horn  attach- 
ment easy.  You  may  wish  to 
thread  a  short  pipe  nipple 
into  the  flange  and  slide  a 
piece  of  aluminum  tubing 
or  PVC  plastic  over  the  nip- 
ple to  mount  the  horn.  You 
can  clamp  the  two  together 
with  screw-type  pipe  clamps 
or  hose  clamps. 

Conclusion 

If  you  should  build  a 
parabolic  reflector  from 
the  solar  book  information 
given,  I  believe  that  you 
will  be  well  pleased  with 
the  results.  I  certainly  am.  I 
have  become  so  interested 
in  the  design  of  dishes  that  I 
have  completely  dropped 
the  MDS  project  and  I  am 
presently  contemplating  a 
12  footer  for  satellite  recep- 
tion. Good  luck. I 
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"BRAND  NEW11 

CHAMPION  MESSAGE 
MEMORY  KEYER 
Mod*)  T  L-2S2 

$125.95 
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DELUXE  MESSAGE  MEMORY  KEYER 
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Features: 
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Model  *  TE201 


$69.95 

MESSAGE 
MEMORY 
KEYER 


MODEL  TE144  -  Deluxe  CMOS  Electronic  Keyer 

$59.95 

MODEL  TE133-same  as  r£f44  with  wgt  ami 
tone  cvnttQi  internal,  fess  semt  auto  keying 

$4995 

MODEL  TEl22-same  as  TE133  less  wgi  .tune 
solid  stale  keying  13935 


AT  YOUR  DEALER  OR  SEND  CHECK  OR 

MONEY  ORDER.  (    ™£ZZL    ) 

ELECTRONICS,  INC 

1106  PAND  BLDG. 
BUFFALO  NY  14203 


RAC 
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Alaska  Microwave  Labs 

4335  E.  5TH  STREET  —  DEPT.  73 

ANCHORAGE.  ALASKA  99504 
(9Q7)  33B.0340 


^J:M Mil   ;,V:!  ■ 

8FR90                   FTSOGHZ 

S3  00 

8FR91                      FTSOGHZ 

S3,  SO 

NEC  02135                      FT4.5GHZ 

TYPNF27DB  MAG 

2DB  (£}2.0GHZ 

$5.00 

NEC  64535                      FT8.5GHZ 

NF20DB  MAG 

15PB@2.0GHZ 

$14,00 

HOT  CARRIER  DIODES 

VBD  101                        UHF 

SI  50 

ND4131           4GHZNF  — 5  75DB 

S1900 

4GHZNF-6  5DB 

$2  00 

CHIP  CAPACITO 

RS 

i  '  2- 

2  2.     3  3      4         6  8 

10, 

ifl      22,     27, 

47. 

100. 

120      130, 

220. 

270. 

330, 

390.     470 

560, 

660. 

820 

1000,      1200 

,     1800. 

3900 

.     8200 

S    60 


TEFLON  CIRCUIT  BOARD 


Appro*  3.5'  *5,0"x  010 
Approx  35  x5  Ox. 03 12 
Appro*   3.25"x5.0"x  0625 


$5  50 

$650 

$1050 


FEED-THRU  CAPACITORS 


000  Pf  Solder  Type 
470  Pf  SoJderType 


S50 


DUAL  GATE  WOSFET 


RCA  40673 


St  50! 


MGF140ONF2  0DB 

<5 4GHMAG  150B 

saa  so 

MGF1402NF   8D8 

@4GH  MAG  IdDB 

$75.00 

RF-IF  I.C. 


MWA-110 

RF-IF  Amplifier  I.C 
1  To  400  MG  14  DB  Gam  Typ 

—  2.5  out  @  1  DB  Gam  Compression 

3  Terminal  In,  Out  &  Ground 

MWA-120 

Same  as  110  Bui  8  2DBM 

Oul  ai  1  DB  Gain  Compression 

MWA-130 

Same  as  110  But   18DSM 

Out  at  1DB  Gam  Compression 

MWA-320 

i  To  1000  MC  8DB  Gam  Type 
1 1.5  Out  @  1  DB  Gam  Compression 
—  1DB  Response  Flatness 

NE564  PLL 

NE592  Video  Amp 


$7  95 


S8  40 


58  90 


S9  70 
S7  65 
S1  75 


CHIP  RESISTORS 


50  OHM  1  -2  Watt 

Si  50  1 

COAX  CONNECTORS 

[bNC  Chassis  Mount  Sq  Flange 

S1  95 

BNC  Plug  for  RG-58 

$195 

SMA  Chassis  Mounl  Sq,  Flange 

$6.10 

SMA  SChassis  Mount  Tab  Terminal 

$6.75 

SMA  Plug  for  RG-G8 

$6  75 

SMA  Plug  for  RG-174 

S6  75 

Type  N  Chassis  Mt  Sq  Flange 

S3  25 

Type  N  Plug  For  RG-9- RG—  8 

S3  75 

[  Type  IV  Double  Male     

S7  25  j 

PISTON  TRIMMERS 


Tnko20l-01M    5-3Pf   1-SPf    3-1. 8Pf   S2  50 

*Ai-M*l,Tl  Qrii  IE Ui  ■  ^O^D^Ctm 


OPEN  AT  0PM  EST 
CLOSED  AT  8PM  PST 


IF  YOU  DO  HOT  SEE 


WHAT  VOU  WANT    ASK 


ORDERS  ARE  POSTAGE  PAID 
COD-VISfl-MASTERCHARGt 


For  the  best  deal  on 

•  AEA*Alhance»Ameco»Appl  e»ASP 

•  Ava  nri»Be)  d  en-Bench  er»Bir  d*C0E 

•  CES»Communic3tions  Specialists 
•Collins*  CushCf  aft*  Dai  w3*QeriTf  on 
•Drake*  Husller*HvGain*lconi*IRL*  KIM 

•  Kenwood*  Larsen*  Macrotf  onics*  MF  J 

•  Mrdtand* Mini  Products* Mirage* Mosley 

•  NPC*Hewlronics*Nyc*  Panasonic 

•  Pafomar  Engineers* Regency* Robol 
•Shure*Slandard«  Swan*  Tempo 
•Ten  Tec*Transcom*Yaesu 

NO  APRIL 
FOOLING! 

TenTec  OMNI/D  Series  C 
Transceiver $999 

YAESU  FRG-7700  Full 
Coverage  RCVR     $489 

YAESU  FT-207R $269 

KENWOOD  TS-830S  9- 
Band  XCVR     In  Stock! 

KENWOOD  TR-7800  2- 
Meter  XCVR    In  Stock! 

TEMPO  S-1  only  $239 
With  Touchtone®     269 

APPLE  Disk  Based  Sys- 
tem: Apple  If  or  II  Plus 
with  48k  RAM  installed 
and  DOS  3.3         $1899 

Apple  prices  include  prepaid  shipping 
within  continental  United  States 

Quantities  limited...  all  prices 
subject  to  change 

Erickson    is    accepting    late    model 

amateur  radio  equipment  tor  service; 

full  time  technician  on  duty 

CALL  TOLL  FREE 

(outside  Illinois  only) 

(800)  621-5802 

HOURS:  9:30-5:30  MonM  Tues^  Wed.  ft  Fri. 

1*^*^1       9:30-9:00  Thursday 
9:00-3:00  Saturday 


ERICKSON 

COMMUNICATIONS 

Chicago.  IL  60630 

5456  North  Milwaukee  Ave. 

(312)  631  -51 81  Iwilhin  Illinois] 


f*  Reader  Service— see  page  82 
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WHAT  WILL  YOUR  NEW 

RIG  BE  LIKE? 


Read  73  and  Find  Out 


The  magic  of  digital  electronics  is  coming  to  ham  gear .  . .  and  you'll  be  able  to  read  about  these 
developments  in  73.  There  probably  will  be  more  changes  in  ham  equipment  in  the  next  few 
years  than  ever  before  in  history.  You'll  see  these  changes  coming  in  73,  where  you'll  read  about 
the  experiments  and  pioneering,  73  has  more  articles  than  any  other  ham  magazine . ,  *  often  more 
than  all  the  others  combined. 

When  sideband  got  started,  it  was  moved  along  by  the  many  pioneering  articles  in  73.  In  the  60s 
it  was  solid  state,  with  several  times  as  many  articles  on  the  subject  than  in  all  the  other  magazines 
combined.  When  repeaters  and  FM  got  going  about  ten  years  ago  there  were  over  five  times  as 
many  articles  on  the  subject  published  in  73  as  in  all  other  ham  magazines  combined,  ,  ,  and  you 
can  see  what  changes  that  brought  to  hamming.  Now  were  looking  at  exciting  developments 
such  as  narrow  band  sideband  for  repeaters .  .  .  which  might  give  us  six  times  as  many  repeaters 
in  our  present  bands.  We're  looking  at  automatic  identification  systems  which  may  make  it  possi- 
ble for  us  to  read  out  the  call  letters  of  any  station  tuned  in , . .  and  even  the  development  of  self- 
tuning  receivers. 

Will  stereo  double  sideband  techniques  make  it  possible  to  have  up  to  30  times  as  many  stations 
within  a  given  HF  band  as  is  now  possible?  Hams  will  be  experimenting  and  reporting  on  these 
developments  in  73,  73  is  an  encyclopedia  of  hamming,  .  ,  present  and  future.  .  .and  just  a  bit  of 
the  past,  too. 

Without  the  endless  fillers  on  station  activities  and  club  news,  73  is  able  to 
publish  far  more  information.  .  valuable  information.  .  on  hamming  and 
ham  equipment. 

You  may  or  may  not  be  a  pioneer,  but  you  certainly  will  want  to  keep  up 
with  what  is  happening  and  what  the  new  rigs  are  going  to  be  like.  And,  frank- 
ly, your  support  of  73  is  needed  to  keep  this  type  of  information  coming. 


V© 


Name, 


ig  bill  me  for  1  year  of  73  Magazine  at  S25.00 


Address 


City State. 


Canadian  $27/1  year  only,  US  funds.  Foreign  $35/1  year  only,  US  funds 

Please  allow  4  to  6  weeks  for  delivery 
73  Magazine  «PO  Box  931»Formingdate,  NY  11737 
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UNIVERSAL  CONVERTER 

ASCII  -  BAUDOT  -  MORSE 

ABM-200 


+5v 


ASCII 


MORSE 


BAUDOT 


The  ABM-200  ts  a  universal  code  converter 
I   r  translating  between  ASCII  and  Baudot 
or  between  Morse  ana  ASCII  (or  Baudot) 
Also  used  as  TTY"  speed  and  line  length 
converter  Inserts  directly  between  TU  and 
TTY*    RS232  &  current  plus  40  char  FIFO 

buffer  Wnte  for  details  $21G\ 


OEM  inquiries  invited 


CO.O. 


XITEX  Corporation 

9861  Chartwell  Dr. 

Dallas.  Texas  75243 

214-349-2490 


p^B2 


Check 


MICROWAVE 


lriifOCluciionTc2J'j\]-W1/  IS  I  95 

pMckdse   include*  high  quality  oo^n  convener  kn    10 
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DoAnConvtTtrF  PoVrtM  SujNfily  141   95 

hie    AH  pdrjs  and  ca%e 
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SMP 

Superior  Microwave  Products,  Inc. 
P.O.  Box  1241  "376 

Vienna,  Va.  22190 


UPGRADE 

SUCCESSFULLY! 


—PASS  THE  FCC  EXAM 


ANNOUNCING 

the  New  1981 

LICENSE  THEORY  REVIEWS 

FOR  THE 

TRS-80  16K  Computer 

12  Programs  Per  License  Class 
Each  Comprehensive  Package 
Totals  98,000  Bytes. 
General,  Advanced  or  Extra. 


$19.95 

each 


or 


for  all  3 


^383 


m80 


TM 


MICRO-80™  INC. 

S-2665  No+  Busby  Road 
Oak  Harbor  WA  98277 


10  METER  CONVERSION  KITS 
FOR  CB  RADIOS  AM-FM  &  SSB 

•  Kits  for  over  300  Models  of  C8 
Radios 

•  Low  Cost  from  $10:00 

Easy  to  Install  with  All  Instructions 
Tune-Up  Procedure     Alignment 

•  KITS  FOR  MOST  POPULAR  UNITS 

Over  5.000  Satisfied  Customers 

•  Write  or  Call  Today  for  Our  Free 
1980  Catalogue 

AMERICAN  CRYSTAL  SUPPLY  COMPANY 


PO  Box  638 

W  Yarmouth,  MA  02673 

1617)  771-4634 


r*7 


2m  AMPLIFIER 


s^v£ 


5* 


o^ 


1    *hfT 


QeJb 


■O 


35 w  2m  FM  AMPLIFIER  KIT  •  MODEL 

335-K  •  3  IN .  -  35  OUT  •  2  IN  •  30  OUT 

•  1  IN  -  15  OUT  •  COR  •  CLASS  C 

•  4.5  A  AT  1 3.6VDC  •  BNC 

CONNECTORS  ASK  ABOUT  OUR 

OTHER  VHP  &  UHF  MODELS 


Communication  Concepts    I 

^232      2646  NORTH  AHAGON  AVE 


NC 


DAYTON,  OHIO   45420 
(513)  296- 1411 


I 

■ 
1 
t 


■ 

■ 


I 

I 


PILOTS'; 


I 


I 

1 

i 

I 


I 

■ 

I 


Build  your  own  aircraft  radios,     ' 
^38i       FREE  CATALOG.  t 

OUT  OF  STATE?  CALL  TOLL  FREE.    * 

824™7B    *#  Radio  Systems 
oth|kw,se  .    Technology?  inc. 

272*2203    /  10985-G  QHASS  VALLEY  AVE 

*  GRASS  VALLEY   CA  9S94& 


1981  FAR  EAST  ELECTRONICS  TOUR 


The  Electronics  Tour  for  Marketing,  Purchasing,  Engineering,  Manufacturing,  &  Product  Development  Managers  and  Executives  to  Meet 
with  Foreign  Distributors.  Reps,  Suppliers,  &  Buyers,  and  to  Develop  Foreign  Business  Contacts  Through  Individual  and  Group  Meetings. 


Date:  October  7-21, 1981 

end 

October   8-23, 1981 


Japan  Electron  tea  Show  in  Osaka 
Korea  Electronics  Show  In  Seoul 


HIGHLIGHTS 

Taiwan  Electronics  Show  In  Taipei 
Hong  Kong  Consumer  Electronics  Show 


#  Arrangements  for  Group  and  Individual  Business  Meetings  *  Daily  Program  for  Participants  Interested  In  Importing  *  Daily  Program  for  Participants  Interested  in  Exporting 

*  Business  Briefings  by  Local  Governments.  Chambers  of  Commerce,  and  US  Embassy  Commercial  Officers  #Free  Time  for  Individual  Appointments  #  First  Class  Hotel 
Accommodations  *  Daily  Show  Transportation 


PRICE 


From  West  Coatt 
From  East  Coast  . 


12665 


L 


Price  Includes:  airfare,  hotels  (double  occupancy),  land 
transportation,  dally  American  breakfast,  dinners,  cocktails 
a.  city  tours  in  each  country,. ,  .and  more? 


Por  more  information  and  orocrit/re,  cat!  or  write  to: 

Ellen  Heather 

Commerce  Tours  International       »^332 

370  Market  Street,  Suite  742 

San  Francisco.  CA  94102 

(419433-3072  of  433-3408 


p0*  Reader  Servrce—sae  page  82 
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Fred  Comps  KBKUZ 
28620  Florence 

Garden  City  Mi  48135 


Help  for  the  HW-2036 

hum  mods  for  Heath-equipped  hams 


Almost  immediately  af- 
ter I  put  my  Heath- 
kit®  HW-2036  on  the  air, 
two  problems  cropped  up. 
First,  there  was  a  terrible 
hum  on  the  transmit  audio 
whenever   I    tried   to  work 


through  a  repeater,  and  sec- 
ond, the  phono  plug  coax 
connector  kept  coming 
loose,  Daunted  but  not  de- 
feated, I  put  the  thing  back 
on  the  bench  and  proceed- 
ed to  dig  into  the  problems 


with  great  exuberance. 

If  you  live  in  an  area  that 
doesn't  require  a  Private 
Line®  (PL)  for  repeater  ac- 
cess you  may  never  have 
noticed  the  hum,  But  if  you 
use    PL    you    undoubtedly 


Photo  A  This  shows  the  completed  modification.  The  PL  adjustment  pot  is  mounted 
horizontal 7y  behind  the  deviation  pot  Note  the  coax  pigtail  at  the  antenna  jack. 


have  been  told  that  you 
have  a  noticeable  — if  not 
objectionable  —  hum  on 
your  signal-  It's  not  hum* 
ming  because  it  doesn't 
know  the  words,  it's  hum- 
ming because  the  injection 
level  is  simply  too  high.  Urv 
fortunately,  Heath  did  not 
see  fit  to  include  a  level  ad- 
justment. Enter  modifica- 
tion #1 . 

The  square-wave  output 
from  the  tone  generator  is 
fed  through  several  stages 
of  RC  filtering  to  R134,  a 
470k  resistor  (See  Fig.  1.) 
Although  R1 34  is  part  of  the 
waveshaping  network,  its 
actual  value  does  not  ap- 
pear to  be  critical.  Replace 
it  with  a  pot  and  you'll  have 
a  tone  level  adjustment. 

In  my  first  attempt  at  this 
mod,  I  used  a  750k  pot  — 
and  promptly  ran  out  of  ad- 
justment range!  A  second 
trip  to  the  junk  box  pro- 
duced a  2.5-meg  linear  PC 
board  pot  that  worked  very 
well.  Actually,  any  value 
from  1  to  5  meg  will  work. 
The  lower  the  value,  the 
easier  it  is  to  adjust  — but 
the  more  you  risk  running 
out  of  adjustment  room 

To  prepare  the  pot  first 
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solder  one  end  terminal  and 
the  arm  together.  Then 
solder  about  3/4- inch 
lengths  of  wire  to  each  end 
terminal.  Bend  the  leads 
straight  back  from  the  front 
of  the  pot  and  set  it  aside 
for  a  few  moments. 

Pull  the  bottom  cover  off 
the  rig  to  expose  the  trans- 
mitter circuit  board,  R134  is 
located  behind  the  devia- 
tion pot.  (See  Fig,  2 )  Snip 
the  resistor  in  half,  crush 
the  carbon  and  composi- 
tion from  the  leads,  and 
bend  the  leads  straight  up. 
Now  solder  the  leads  from 
the  pot  to  the  leads  pro- 
truding from  the  circuit 
board  Be  careful  — not  too 
much  heat— you  don't 
want  the  solder  to  flow  on 
the  foil  side  of  the  board. 

To  adjust  the  potp  set  it 
for  about  500k  and  get  into 
a  QSO  on  a  PL-controlled 
repeater.  Slightly  increase 
the  resistance  on  each 
transmission.  When  the 
other  stations  report  that 
they  can  no  longer  hear  the 
tone,  note  the  position,  but 
continue  increasing  the  re- 
sistance until  you  can  no 
longer  hold  the  machine. 
Then  set  the  pot  midway 
between  those  two  points. 
If  you  find  that  you  can  no 
longer  hold  the  machine 
while  the  tone  is  still  audi- 
ble, check  the  frequency  of 
the  tone. 

As  long  as  you  have  the 
rig  on  the  bench,  you  may 
as  well  consider  one  other 
simple  mod.  My  rig  is  in  and 
out  of  the  car  several  times 
a  day.  At  that  rate,  it  didn't 
take  long  for  the  phono 
plug  coax  connector  to  be- 
come loose  and  inter* 
mittent  After  taking  the  rig 
apart    several     times    to 
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tighten  up  the  connector,  it 
finally  dawned  on  me  that 
there  must  be  a  better  way. 

One  way  would  be  to  re^ 
place  the  phono  jack  with  a 
chassis-mount  BNC  con- 
nector.  That  would  require 
some  (slight)  mechanical  re- 
work of  the  box,  however. 
Since  my  mechanical  abil- 
ity is  zero—  I  can't  even  put 
the  cap  on  a  peanut  butter 
jar  without  getting  it  cross- 
threaded  —  !  began  consid- 
ering alternative  solutions. 
t  decided  that  a  short  piece 
of  coax  and  a  few  con- 
nectors could  do  the  trick. 

For  most  practical  pur- 
poses, the  input  and  output 
characteristics  of  a  half 
wave  section  of  coax  are 
the  same.  If  you  were  to 
solder  a  half-wave  section 
of  coax  to  the  output  of  the 
rig,  you  would  effectively 
move  the  output  point  to 
the  end  of  the  coax.  That  is 
the  theory. 

To  put  theory  into  prac- 
tice, solder  a  UC-89/U  BNC 
connector  to  one  end  of  a 
piece  of  solid-dielectric 
RG-58  On  the  other  end, 
solder  a  phono  plug.  The 
distance  from  the  open  end 
of  the  UC-89  to  the  tip  of 
the  phono  plug  should  be 
24-1/2  inches. 

Now,  tack  solder  the 
phono  plug  to  the  antenna 
connector  on  the  rig.  I  em- 
phasize tack  solder,  be- 
cause you  may  eventual- 
ly have  to  take  the  rig  apart 
for  maintenance,  and  a 
completely  soldered  con- 
nection would  be  a  bear  to 
get  apart. 

Replace  the  phone  plugs 
in  your  car  or  shack,  or 
wherever  else  you  operate, 
with  UG-88/U  connectors; 
you'll  be  back  in  business 
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Fig.  1  The  tone  generator,  IC1Q2,  and  the  electrical  lo- 
cation of  R134  in  the  output  circuit 
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without    intermittent    coax 
connectors. 

There  are  several  other 
mods  which  I  would  like  to 
describe  in  future  articles. 


In  the  meantime,  you  can 
enjoy  operation  without 
intermittent  coax  connec- 
tors and  without  the 
hum,l 
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Fig.  Z  The  physical  location  of  R134  behind  the  transmitter 

deviation  pot  Most  minor  components  have  been  omitted 
for  clarity. 
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Andrea  favara  HR1ADF 
Aoartado  Postal  T-243 

Tegucigalpa,  Honduras 
Central  America 


The  Honeymoon  is  Over 

hints  and  kinks  for  ham  husbands 


Let  me  tell  you  the  tale  of 
K9CNC  and  how  he 
turned  a  YL  into  an  X-XYL 
through  the  marvels  of 
amateur  radio. 

A  bright  and  shining  boy 
was  he,  happy  in  love  with 
his  bride-to-be,  and  an 
eager  radio  amateur,  as 
well.  He  never  thought  to 
tell  the  love  of  his  life  much 
about  his  involvement  with 
radio,  thinking  that,  most 
likely,  she  wouldn't  be  all 
that  interested. 

Came  the  wedding  day 
and  the  honeymoon,  and 
our  happy  lad  drove  up  in 
the  new  family  car,  now 
completely  outfitted  with 
an  Atlas  210X  and  a  Hustler 
whip  antenna.  The  new  Mrs, 
was  taken  aback. 

and  what's  that 
thing  sticking  out  of  the 
trunk?"  she  asked 

He  explained  with  boyish 
innocence  that  it  is  for 
radio  contacts,  and  that  as 
they  drive  north  on  their 
wedding  trip,  he  should  be 
able  to  pick  up  ham  opera- 
tors in  parts  of  the  world  he 
could  never  contact  before. 

"What's  the  matter?"  she 
asked  somewhat  subdued. 
"Don't  you  want  to  talk  to 
me?" 

Well,    they    were    off. 


Somewhere  along  the 
Florida  turnpike  he  picked 
up  Australia.  As  they 
reached  Georgia,  British 
Columbia  was  20  over  9. 

"Just  sitting  here  with  my 
XYL,  driving  up  to  New  York 
City  and  watching  the  stars 
come  out,"  he  purred  con- 
tentedly to  a  CQer  from 
Pago  Pago. 

"What's  an  XYL?"  the 
new  bride  asked  from  her 
forgotten  corner  of  the 
front  seat.  You  see,  she  had 
expected  a  bit  more  snug- 
gling and  a  lot  less  conver- 
sation from  parts  unknown. 

"Oh,  that's  you  my  ex- 
young  lady,"  he  threw  off 
casually  in  her  direction  as 
he  monitored  a  group  of 
rag-chewers  from  Maine, 
Massachusetts,  and  Guan- 
tan  a  mo  Bay, 

This  came  as  a  bit  of  a 
shock  to  the  poor  girl  Only 
this  morning  she  was  a 
young  lady,  and  now  she 
found  herself  over  the  hill, 
A  doubletake  to  the  bright 
gold  band  and  the  first 
shreds  of  doubt  began  to 
bloom;  a  bride  in  the  morn- 
ing  and  a  ham  widow  by 
dark. 

Slowly  our  little  bride 
came  to  hate  the  squawk- 
ing little  black  box  and  to 


look  on  with  embarrass- 
ment and  discomfort  when 
the  antenna  worked  itself 
loose  and  tangled  up  traf- 
fic, as  it  frequently  did.  The 
honeymoon  was  over. 
Quickly. 

Moving  in  to  the  new 
QTH  only  added  to  our 
XYL's  joys  Where  was  her 
OM?  Helping  to  carry  the 
packing  crates  upstairs,  de- 
ciding where  to  put  Aunt 
Mary's  lamp,  or  adjusting 
the  water  heater?  'Course 
not.  He  was  hanging  by  his 
heels  out  their  9th  floor 
apartment  window,  making 
the  final  arrangements  on 
his  dipole. 

"My  heavens/'  she 
breathed.  She  would  really 
be  a  ham  widow  if  he  wasn't 
more  careful.  He  survived 
sufficiently,  however,  to 
commandeer  her  best  table 
for  his  transceiver,  meters, 
and  tools,  smiling  as  he 
placed  Aunt  Mary's  lamp  in 
the  perfect  position  to 
properly  light  his  log  and 
happily  scattering  his  QSL 
cards  decoratively  over  her 
new  wallpaper.  He  got  his 
shack  in  order  long  before 
he  tapped  the  first  nail  in 
the  wall  to  hang  the  wed- 
ding pictures. 

Life  went  on  for  the  XYL 


and  her  OM.  He  came 
home  from  the  office, 
kissed  the  little  woman  hel- 
lo, and  headed  for  the 
shack  K9CNC  here  on 
schedule/  while  the  dinner 
got  cold  and  the  XYL  began 
a  slow  burn  One  day  she 
had  had  enough.  She  left 
the  ring  on  his  QSL  cards, 
murmured  a  quick  88, 
pulled  the  plug,  and  QSTed, 

How  to  Keep  Your  XYL  from 
Becoming  an  X-XYL 

Poor  K9CNC  was  a  sorry 
case,  indeed  Radio  wasn't 
the  only  cause  for  his  pror> 
lems,  but  it  was  a  contribut- 
ing factor  It  is  an  acknowl- 
edged fact  that  a  radio  op- 
erator can  appear  to  be  a 
strange  breed  of  cat,  espe- 
cially to  a  wife  who  has  no 
personal  involvement  with 
the  romance  of  the  airways, 
except  to  watch  the  back  of 
her  husband  as  he  hunches 
over  his  CW  key  or  rag- 
chews  with  a  DX  station  she 
can't  hear  herself  and  won- 
der why?  You  can  be  certain 
she  would  much  prefer  that 
he  be  romancing  her  or 
at  least  talking  to  her. 

There  are  a  lot  of  women 
who  have  become  resigned 
to  being  ham  widows. 
They've  gotten  accustomed 
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to  watching  the  food  get 
cold  on  the  dinner  table 
while  they  nag  at  their  mi- 
crophone-mouthed mani- 
acs, or  while  they  stand  by 
the  door,  waiting  for  their 
Good  Samaritan  husbands 
to  finish  that  last,  never- 
ending  phone  patch,  as  the 
concert  starts  without  them 
or  the  shopping  center 
<  loses  for  ihe  night 

As  an  XYL  myself,  I  can 
vouch  that  tolerance  and 
understanding  did  not 
come  easy  ft  took  until  I 
became  a  radio  amateur  to 
come  to  understand  the  ties 
that  bind  the  enthusiastic 
ham.  You  don't  have  to  turn 
your  wife  into  an  Extra-class 
operator  to  make  life  more 
livable,  but  with  a  few  re- 
minders, you  might  just  be 
able  to  turn  off  (instead  of 
tuning  out)  her  long-suffer- 
ing sighs,  give  her  a  greater 
appreciation  for  your  hob- 
by, and  turn  her  on  to  the 
magic  of  radio  for  herself 
Be  careful,  now  Don't  be 
too  good  at  this  or  you 
might  find  yourself  a  ham 
widower 

Introduce  Her  To  the  Hobby 

Don't  lecture,  but  do 
make  it  a  part  of  your  daily 
conversations  to  fit  in  ex- 
planations about  simple 
electronics,  history  statis 
tics,  and, or  the  motivations 
that  make  for  a  radio  ama- 
teur. She  will  become  a 
more  understanding  part  of 
your  world  when  you  share 
it  with  her. 

Explain  II  To  Her 

If  you  are  a  serious  ham 
and  enjoy  spending  time 
with  the  ngr  explain  that 
from  the  onset.  Tell  her  it  is 
a  hobby  you  enjoy,  have 
long  cultivated,  and  from 
which  you  take  great  plea 
sure.  Shell  appreciate  the 
pastime  more  if  she  under- 
stands what  you  went 
through  to  master  the  code 
and  pass  those  exams  and 
sacrificed  to  construct  or 
purchase  the  equipment.  If 
she  is  new  to  the  game,  she 
is  going  to  be  doing  a  lot  of 
wondering,  as  she  sits  alone 


watching  TV  or  reading  a 
book,  as  to  why  you  have  so 
much  to  say  to  strangers 
and  nothing  to  say  to  her, 

Explain  the  Lingo 

Don't  offhandedly  throw 
out  an  explanation  (as 
K9CNC  did)  that  XYL  means 
ex-young  lady,  without 
cushioning  the  blow.  When 
you  know  nothing  about 
the  jargon,  a  young  lady  is 
one  thing,  while  an  ex- 
young  lady  is  something 
else  again  Don't  rattle  off 
abbreviations  she  couldn't 
possibly  have  any  back- 
ground knowledge  about, 
as  you  spin  your  dials  and 
rotate  your  antenna.  Take 
the  time  to  sfop.  give  her 
your  full  attention,  and  an- 
swer her  questions,  no  mat- 
ter how  simple  or  how  com- 
plex. Shell  retain  informa- 
tion presented  this  way,  be- 
lieve me,  It  seems  one  of 
the  great  complaints  from 
non-hams  is  their  failure  to 
understand  what  is  being 
said   It  turns  them  right  off. 

Don't  Be  Condescending 

If  you  are  going  to  try  to 
make  your  hobby  under- 
standable to  a  wife  who  has 
difficulty  plugging  in  the 
toaster  or  setting  the  clock, 
don't  lecture  as  if  you 
didn't  expect  her  to  under- 
stand Again:  Answer  her 
questions  Explain  a  point 
as  many  times  as  it  takes,  if 
she  is  interested  but 
don't  get  angry  at  her  if  she 
still  doesn't  understand. 
After  all.  it  is  not  her  hobby: 
It's  yours.  She  might  pleas- 
antly surprise  you  someday 
with  her  knowledge,  as  she 
proudly  shows  off  your 
shack  and  finds  she  can 
speak  intelligently  about 
the  operation  of  your 
Yaesu,  Kenwood,  or  Swan. 

Never  Put  Your  Shack 
Before  the  Needs  of  the 
Household 

Even  the  most  unmathe- 
matical  of  wives  can  quick- 
ly calculate  the  difference 
between  the  time  it  takes 
for  you  to  run  down  to 
Radio    Shack    when    you 
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need  a  new  connector  or  a 
piece  of  750hm  coax  and 

how  long  it  takes  for  you  to 
take  out  the  trash,  get 
around  to  mowing  the  lawn, 
or  to  bring  home  a  new 
stopper  for  the  sink. 

Make  the  Shack  a  Welcome 
Place 

lust  because  the  little 
woman  is  not  an  electronic 
wizard,  she  can  be  trusted 
within  10  feet  of  your 
equipment  If  she  moves 
your  dials  or  misarranges 
your  meters  or  tools,  don't 
jump  at  her.  Instead,  use 
the  incident  as  a  way  to 
continue  your  introductory 
course  in  electronics.  Make 
the  shack  and  your  equip- 
ment comfortable,  interest- 
ing, and  familiar  to  be 
around.  Turn  the  shack  into 
a  place  where  she  can  come 
and  talk  to  you  as  well  as  a 
place  where  you  go  to  talk 
to  your  fellow  aficionados. 
When  she  brings  you  that 
needed  cup  of  coffee,  occa- 
stonally  ask  her  to  pour  one 


for  hersetf  and  join  you. 
Show  her  the  same  courte- 
sies you  show  to  your 
fetlow  hams  on  the  air. 

Don't  Let  the  Hobby  Get 
Out  of  Hand 

Don't  turn  every  avail- 
able space  like  the  back- 
yard, garage,  or  spare  room 
into  a  graveyard  for  elec- 
tronic equipment.  It's  easy 
to  become  a  collector,  but 
keep  it  within  reason,  and 
keep  it  neat 

Encourage  Her  Interest  in 
Radio 

If  your  XYL  gets  bitten  by 
the  radio  bug,  become  her 
teacher,  or  point  her  in  the 
right  direction  toward  a 
course  of  study.  You'll  have 
a  partner  in  the  shack,  a 
worthwhile  experience  to 
share,  and  a  little  woman 
who  can  appreciate  your 
true  meanings  when  you 
tell  your  fellow  amateurs 
you've  got  an  XYL  that's  40 
over  9.  That's  some  Young 
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ORBIT  is  the  Official  Journal  for  the 
Radio  Amateur  Satellite  Corporation 
(AMSAT),  P.O.  Box  27,  Washington,  DC 
20047.  Please  write  for  application. 

For  a  FREE  SAMPLE  COPY  please 
send  S1  to  cover  First  Class  Postage 
and  handling  to:  Orbit,  221  Long 
swamp  Road,  wolcott,  CT  06716. 


•  YOU  ASKED  FOR  IT  • 

A  COMPLETE  REPEATER  STARRING 
THE  MARK  3C  SUPERCONTROLLER 


ALL  ttm  ufriqiM  laaturai  wtiich  rfl*M 
Mart  3C  ttm  aoc*wm*4  mfa*  tf» 
contrt**  — 

•  Airiopalch 
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•  Cuatom  till  mesaiOH 

•  D«gH*>  lorn  decoding 

•  MkcropfOC*«*or  control 

MARK  3-C  CONTROLLER  $1095 


amu  fwuw,  mi  ww  fvpsrar  ■  ovm  in  - 

•  R#catw  mm  0  25  UV 

•  Super  crisp  audio 

•  Tranaminar  output  2W 

PI  US  option*  — 

•  Power  emplltkefi  (pick  your  ford) 

•  5ub-audJbie  tone 

•  Control  recQlveri 

MARK  SCR  REPEATER 
144-220  £16*5 
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23  Ekn  Pat*,  Qrotftfttnd,  Ma.  01  §34 
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RTTY 
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QUALITY  AT  AN  AFFORDABLE  PRICE 


MKB-2000 

Complete  set  of  alphanumeric,  punctuation,  and 

special  function  keys 

512  character  text  buffer 

10  reprogrammable  50  character  message  memories 

5-99  WPM.  keyboard  selectable 

Built-in  sidetone  with  adjustable  tone  and  volume 

Buffer/Memory  fullness  indicators 

1  year  warranty  on  parts  and  labor 

Attractive  a  nodi  zed  brushed  aluminum  and  gray 

wrinkle  finish  case,  only  13,3  *  9,4  x  3.5  in. 

RTTYVASCN  option  includes— "Brag  Tape"  interface, 

CW  ID,  QBF  and  RY  test  messages,  auto  CR/LF  and 

LTR/FIG  shift 

Other  options— Memory  expansion,  AFSK  modulator 


MVD-1000 

Copies  Morse  Code  directly  from  your  receiver 

Automatic  speed  tracking  with  self  calibration 

6-60  WPM  speed  range 

Manual  speed  tracking  to  give  operator  more 

control 

Active  filters  and  digital  sampling  for  increased 

no*se  rejection 

Operates  with  any  TV  set,  no  expensive  monitor 

needed 

Two  page  display  with  16  lines  of  32  characters  per 

page 

Attractive  anodized  brushed  aluminum  and  gray  wrinkle 

finish  case,  only  3  x  10  x  10  In. 

RTTY/ASCII  option  Includes  demodulator 


MKB-2000  (Morse  Only) 
RTTY/ASCII  Option 


Send  For 
Free  Information 


$319.00 
7500 


MVD  1000  (Morse  Only) 
RTTY/ASCN  Option 

$369.00 
89.00 

tping  USA. 

€3 

ON/CS,  IMC. 

787  BRIAR  LANE,  BELOIT,  WISCONSIN  53511      (608)  362-0410 
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CRYSTALS  &  KITS/OSCILLATORS  •  RF  MIXERS  •  RF  AMPLIFIER  •  POWER  AMPLIFIER 


OX  OSCILLATOR 

Crystal  controlled  transistor  type.  3  to  20  MHz,  OX*Lo,  Cat  No. 
0351 00. 20  to  60  MHzt  GX-Hi,  Cat,  No.  035101 . 


Specify  when  ordering 


MXX-1  TRANSISTOR  RF  MIXER 

A  single  tuned  circuit  intended  for  signal  conversion  in  the  3  to  1 70 
MHz  range.  Harmonics  of  the  OX  or  OF-1  oscillator  are  used  for 
injection  in  the  60  to  1 70  MHz  range.  3  to  20  MHz.  Lo  Kit,  Cat,  No 

035105.  20  to  170  MHz,  Hi  Kit,  Cat,  No.  035106 

Specify  when  ordering.  $7.02  ea. 


$6.31  ea. 


OF-1  OSCILLATOR 

Resistor  capacitor  circuit  provides  osc  over  a  range  of  freq  with 
the  desired  crystal.  2  to  22  MHz,  OM  LO,  Cat.  Ho,  03t1 08, 1 8 
to  60  MHz,  OF-1  H  Cat  No,  035109, 

SpBCtfy  when  ordering.  $5.42  ea 


PAX-1  TRANSISTOR  RF  POWER  AMP 

A  singte  tuned  output  amplrfier  designed  to  follow  the  OX 
escalator .  Outputs  up  to  200  mw.  depending  on  frequency 
and  voltage.  Amplifier  can  be  amplitude  modulated  3  to  30 

MHz.  Cat.  No  035104.     <J 

Specify  when  ordering.  $7.34  ea. 


SAX-1  TRANSISTOR  RF  AMP 

A  small  signal  amplifier  to  drive  the  MXX-1  Mixer,  Single  tuned 
input  and  link  output  3  to  20  MHz,  Lo  Kit.  Cat.  No.  0351 2.  20  to 
170  MHz,  Hi  Kit,  Cat.  No.  035103. 

Specify  when  ordering.  $7.02  ea. 


BAX-1  BROADBAND  AMP 

General  purpose  amplifier  which  may  be  used  as  a  tuned  or 
untuned  unit  in  RF  and  audio  applications.  20  Hz  to  1 50  MHz 

with  6  to  30  db  gain,  Cat  No.  035107. 

Specify  when  ordering.  $7.34  ea. 


.02%  Calibration  Tolerance 

EXPERIMENTIR  CRYSTALS  {HC  5/U  Holder) 

Cat  No,  Specifications 

031 080*3  to  20  MHz  —  For  use  in  OX  OSC  Lo  $6,88  ea. 
031 081  *20  to  60  MHz  —  For  use  in  OX  OSC  Hi  $6.88  ea. 
031 300  "3  to  20  MHz  —  For  use  in  OF-1  L  OSC  $6.88  ea. 
031310  *20  to  60  MHz  —  For  use  in  OF-1  H  OSC  $6.88  ea. 

'Specify  when  ordering 


SNppng  and  postage  (inside  US.,  Canada  and  Mexico  only)  wM 
be  prepaid  by  International  Prices  quoted  lor  US.,  Canada  and 
MeJux  orders  only,  QadefS  tor  snpnert  to  rther  counties  wi  be 
Quoted  on  request. 


DEOuLl 


^36 


INTERNATIONAL  CRYSTAL  MFG.  CO.,  INC. 
10  North  Lee     Owahoma  Crty.  Okla   73102 


■     code  reading 
makes  ham  radio 
more  fun! 


u 


Field  Day  2 


A  code  reader  can  add  to  the 
fun  of  ham  radio  by  allowing 
you  to  copy  many  signals  that 
are  coo  complex  or  roo  fast  to 
decode  Dy  ear. 

You  can  get  in  on  such  things 
as  news-wire  service  transmis- 
sions, weather  information  and 
financial  reports  thar  are  sent 
by  radioteietvpe  (RTTY>.  ASCII 
computer  language  or  Morse 
code 

Some  code  readers  only  copy 
one  or  two  types  of  signals.  Out 
the  Kantronics  Field  Day  2  lm 
allows  you  to  copy  RTTY  at  60. 
67,  75  and  100  WPM  Baud.  ASCn 
at  110  and  300  (if  sent  as  it  is 
typed)  wpm  Baud  and  Morse  at 

3tO80WPM. 

The  Field  Day  2  even  Mas  an 
editing  program  to  improve 
sloppy  Morse.  You  get  more  of 
the  message  and  fewer  illegal 
character  signs  than  with  other 
code  readers.  With  a  Field  Day  2 
you  also  get  a  23-hour  dock, 
code  speed  display  and  in- 
compatible demodulator  out- 
put. 

The  Field  Day  2  is  a  complete 
unit  in  one  package  with  a  large, 
easy-to-read,  10-character  dis- 
play and  is  backed  with  a  full- 
year  limited  warranty. 

Code  reading  makes  nam 
radio  more  fun,  and  now  you 
can  get  started  with  one  com- 
pact, versatile  unit,  at  $449.95, 
suggested  price,  the  Field  Day 
2. 

Call  or  visit  your  Authorized 
Kantronics  Dealer  for  a  demon- 
stration! 


I  Kantronics 


(913)842-7745 

1202  E.  23rd  Street 
Lawrence,  Kansas  66044 


I 
I 
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CAmmiini 
w  ■  ■  ■■  ■  m  i^m  m  mm 


2300 


MHz 


CONVERTER  KIT 

CQMfUU  WfTH  PC  flQAPD   PAKT5. 
AND  lOPAGt  BROCHURE 

COMPLETE  BOARD. 

ASSEMBLED  AM>  TESTID 

POWER  SUPPLY 

l^l'i_J.r\  l(    r\]M  I. ............ 

33  EUMLNTS,  PHYSICALLY  STRONGER 
THAN  LOOP  VAGI    EQUAL  IN  GAIN 


38.  SO 


65,00 

19.50 
30.00 


COMING    SOON:    PRLAMP.    SUPER 
VERTEH,    AND  Z100  MHZ   TRANS- 
MITTER 


THE.  STOTSICN  BOARD  WAS  DtV£tOT£D  Af  OUR  LAS  FOR  OPTIMUM  PERf  ORMANCE 
WITH  LOW  COST    THIS  IS  NOT  A  COPY  (ALTHOUGH  WE  ARE  COTIEDl  WE  STRIVE  TO 
MAINTAIN  T  Hi  ORIGINAL  QUALIT  > 
UNDtRM  A  SIDING  OUR  PRODUCTS  MAKES  SERVING  YOU  BLfTtR 


rtiMS   COD- MO   BANK  CARD  CHECH 


HOURS:  H  JO  AM— 4  30  PMCST    M.— F. 


P.O.  BOX  6  302    ARLINGTON,  TEX.  760  I  I 

817  265  0391 


ATTENTION  MOBILE  HAMS 

Vehicles— Aircraft— Marine 

15  METER  MOBILE  TRANSCEIVER 

CW  &  USB 

NCG  15SB 


THE  QBP  RIG  WITH  THE  BIG  RIG  SOUND  ACTIVE 
NOISE  BLANKER- RF  GAIN— CW  SWITCH  — 
SQUELCH-MIC  GAIN-DIGITAL  FREQUENCY 
DISPLAY- HI/LO  POWER  SWITCH— 13  3  VDC  5A 
POSITIVE  OR  NEGATIVE  GROUND,  9.5"  x  BS'  x  2.5" 

DEALER  INQUIRY  INVITED. 


^318 


1275  N.  GROVE  ST- 
ANAHEIM,  CALIF.  92806     (714)  630-4541 


Rx  for  a  Bad  Day 

Is  it  one  of  those  dull  gloomy  days  when  even  the  birds  are  walk- 
ing, and  it's  not  a  fit  day  to  go  out  and  put  up  that  new  sloper  or  in- 
verted vee  antenna  you  wanted  to  try?  DX  isn't  coming  through  yet 
because  the  MUF  isn't  right,  some  jerk  squirrel  keeps  kerchunking 
the  repeater  or  plays  tunes  on  the  Touchtone"  so  that  two  meters 
isn't  fun  Maybe  the  wind  played  havoc  with  your  beam  last  night 
and  now  it  looks  like  a  limp  pretzel  oc  some  modern  art  object,  or 
maybe  your  ng  blew  up  in  the  middle  of  a 
QSO  or  just  before  that  £ked  with  a  rare  St 
tion  in  some  far  off  land. 

Any  fool  knows  all  these  things  aren't  going 
to  happen  to  you  at  once.  But  if  it  is  "one  of 
those  days'  maybe  you  can  just  forget  the 
whole  mess  and  bnghten  your  and  someone 
else's  day  a  little  by  taking  some  time  to  think 
of  a  fellow  ham  you  admire  and  respect  to 
nominate  for  Dayton's  'Amateur  of  the  Year 
Award"  for  1981  No,  it's  not  too  early  to  think 
about  it.  It  does  take  a  little  time  and  effort  to 
nominate  some  one  for  "Amateur  of  the  Year " 

What  is  the  stature  of  this  individual  that  we 
sed<  for  recognition  each  year  at  Dayton** 

First,  he  Of  she  will  be  a  well  respected  per- 
son  in  the  community;  a  leader,  not  only  in  amateur  tadio  activity, 
but  in  civic  actMty  as  well.  He  will  probably  be  licensed  for  at 
least  10  years  or  more  for  it  js  long  term  overall  excellence  in  ama- 
teur radio  that  we  are  looking  for. 

His  contribution  to  amateur  radio  may  be  in  any  of  the  hobby  re- 
lated areas.  Possibly  his  greatest  contribution  is  in  the  engineering 
field  of  our  hobby,  or  his  expertise  may  be  in  antenna  design, 
some  new  type  of  modulation  or  an  improvement  to  existing  de- 
sign, etc.  Maybe  he  has  contributed  greatly  to  improvement  of 
amateur  regulations  or  possibly  his  contribution  is  the  legal  field  of 


our  hobby,  a  very  important  one  these  days.  Get  the  idea?  In  short, 
an  outstanding  individual  and  amateur. 

In  1974,  another  award  was  established,  the  "Special  Achieve- 
ment Award  "  This  award  is  just  what  it  would  seem  to  be  —  an 
award  for  one-time  special  event  or  specialized  activity  by  an  ama- 
teur or  g^oup  of  amateurs,  This  activity  may  be  in  the  engineering 
field  —  QRP  —  DXpeditions  —net  activity  —  emergency  work  or 
any  one-time  outstanding  activity  related  to  the  amateur  radio 
hobby. 
Nominees  for  both  of  these  awards  may  be  from  anywhere  In 

trie  world,  not  just  the  U  S  A 

Sol  Don't  just  sit  back  asxi  sayt  "Gee!,  some- 
body ought  to  nominate  that  guy  for  'Amateur 
of  the  Year  Don't  wait  for  George  to  do 
Gfve  us  all  the  details  you  can  gather,  especial- 
ly activities  that  are  directly  attributable  to  him 
or  her. 

All  nominations  are  carefully  reviewed  and 
are  saved  from  one  year  to  the  next  for  future 
consideration  and  to  allow  some  nominees  to 
develop  to  their  fuil  potential.  All  nominations 
are  considered  for  both  awards,  and  the 
awards  will  be  presented  at  the  1981  HAM- 
VENTION  Banquet- 
So,  have  you  nominated  some  one  in  the 
past7  You  may  want  to  renominate  him  with 
update  on  recent  activities  or  just  send  in  update  information  on 
his  latest  accomplishments 

Do  it  now'  Besides  you  may  win  a  set  of  free  tickets  to  the 
"HAMVENTION"  for  your  nominee  and  yourself 

For  more  information  or  nomination  blanks  (not  mandatory) 
write  to  the  address  below: 

HAMVENTION 

P.O  Box  44  or 

Dayton,  Ohio  45401 
Attention:  Awards  Committee 


BobRoettele,W8UMV 
Awards  Chairman 
1299  Hanes  Road 
Xenia.Ohio  45365 
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OUR  NEW  BANDPASS- 
REJECT  DUPLEXERS  WITH 
OUR  EXCLUSIVE 

BpBr  CIRCUIT* 

.  .  .  provides  superior  perfor- 
mance, especially  at  close 
frequency  spacing. 

Models  available  for  all  Ham 
bands.  Special  price  for 
Amateur  Repeater  Clubs 

CALL  OR  WRITE  FOR  DETAILS 


WACOM  PRODUCTS,  INC. 


ss 


P.  O,  Box  7127 
Waco.  Texas  76710 
817/848*4435'    ^ 


*^79 


ft* 


=^= 


MICROWAVE 

Down  Converters 

Slotted 

Array 
Antennas 

Converter 
Enclosure 

s35.°° 


^ 


s45°° 


DOWN  CONVERTERS 

Kit 

Pre-Assembled 

Variable  Power  Supplies  *45°° 

Also   Available:    Microwave   transis- 
tors diodes  chip  caps  etc 

P.B.  RADIO  SERVICE 

195G  E    PARK  ROW 
ARLINGTON.  TEXAS  76010 

(817)460-7071  ^ 


CALL  TOLL  FREE 

800-538-5000 

CALL  US  FOR  VOL!   ME  QUOTES.  ALL  MERCHANDISE  100%  GUARANTEED. 
WE  WILL  BEAT  ANY  COMPETITORS  PRICES.  GIVE  LS  A  CALL  AND  WE'LL  PROVE  JT. 

J    MA1012A  CLOCK  MODULE  1 

1      Complete  alarm  clock  module  with  special      1 
1          transformer  and  spec  sheets  included,         1 
1                         Just  add  switches.                        1 

1                    8.99  ea.     3/24                    1 

I                   8038                   1 

1          INTERSIL          1 
1           FUNCTION           1 
1        GENERATOR         1 
1        3.99ea     5/17.50        1 

1     ,43'*  Common  Cathode  LED  Display  1 

These  are  first  quality  RED  displays 
manufactured  by  H.P. 

1            ff  5082-7760            .79ea            100/S65         1 

1                95H90              J 

1                 350MHz               1 

ECL 

PRESCALER 

1                  CHIP                 ■ 

1           7.99ea     5/35.95         1 

1          T.V.          1 
1    DECODER   | 

1    CIRCUITS   1 

1  MC1330    1.89  I 
1   MC1350    1.29  1 
1  MC1358    1.79  1 
1  LM380       1.29  1 
1  LM565         .99  1 
1  LM1310    1.90  1 
1  LM1800    1.99  1 
1  LM1889    2.49  1 

1                THE  COMPLETE  LS  SERIES               1 
1                        AT  THE  BEST  PRICES!                        1 

1         74LS00           .32       74LS85         1.23       74LS175       109        1 
1         74LS02           .38       74LS86           .45       74LS191       L31        1 

74LS04          ,35      74LS93          .71       74LS195       1,39 

1        74LS08          .38      74LS95        1.11      74LS221       1.28       I 

74LS10          ,32      74LS109         .49      74LS240       1.89 

74LS20          .35      74LS138        .79      74LS241       1.89 

1         74LS30           .35       74LS139         .79       74LS244       1.79        1 

74LS32          .39      74LS151         .79      74LS283       l,03 

74LS38          ,39      74LS153        .79      74LS298      1.24 

74LS42          .79      74LS157        -79      74LS367        ,99 

74LS51           ,35      74LS158        .82      74LS368        .99 

1         74LS54           .35       74LS161         .99       74LS373       1.85        I 

1         74LS73           .44       74LS163         .99       74LS374       1.81        1 

1         74LS74           ,48       74LS174       1.19       74LS377       1.48        I 

POWER 

TRANSISTOR 

SALE 

POPULAR 

2N3055 
TO-3  CASE 
115  WATT 


.79 


10/6.99 


r                           DIP  SWITCHES 

4  position       99 

7  position 

1.09 

LINEAR 

5  position    1,02 

8  position 

1.14 

6  position    1 .06 

LM30JV      34  LM567V1.29 
LM309K  1 ,49  LM723       .49 

1        VOLTAGE  RKG's 

IC  SOCKETS 

LM311V     64  LM741V    .29 

LM317T2.29  LM747       79 

7B05T      .69  7905T     .99 

8  PIN 

10/1.29 

LM323K4.95  LM 1310  1.90 

761 ZT      .89  791 2T     .99 

14  PIN 

1071.49 

LM324        59  LM1414  1.59 

781 5T      .99  7315T    1.t9 

18PtN 

10/1.69 

LM339      .99  LM1458    .69 

7824  T      .99  7924T    1  19 

1BPIN 

1 0il  .99 

LM377    229  LM  1488  1.39 

7B05K  1,39  7905K   1.49 

20  PIN 

10/2-89 

LM380    1-29  LM1459  139 

7812K    1.39  7912K   1.49 

22  PIN 

1012,99 

LM555V    .39  LM1S00  1.99 

78L05      .89  79L05      ,79 

24  PIN 

10/2-99 

LM5S6       89  LM1889  2.49 

7BL12      .69  79L12      .79 

£8  PIN 

10/3.99 

LM565      .99  LM3900    .59 

78L15       69  79L15       79 

40  PIN 

10/4.99 

LM566V1.49  75451V      39 

LED 
SALE 

RED  100/7.99 
GREEN  50/6.99 
YELLOW  50/6.99 


MEMORY  SPECIALS 


ITRANSISTORS 
2N3904  10/1.00 
2N3906  10/1.00 
PN2222    10/1.00 


2101  450ns 

2102  1  450ns 
21L02-1  450ns 
2112  450ns 
2114  450ns 
21 14L-3  300ns 


2708   450fis  8.25 

2716    450ns  10.95 

2732    450ns  2995 

2850  12-95 

Z-BO  995 

80S0A  3.95 


7400 
7404 
7447 
7490 
7493 
74151 


10/1.99 

10/1.99 
5/2.49 

5/1.99 
5/1.99 
3/1.99 


TTL 

74153 

74157 
74161 
74163 
74164 
74192 


3/1.99 
3/1.99 
5/3,99 
5/3.99 
5/399 
5/3  79 


16K  RAM  SALE 
4116-200NS 
8  FOR  29.95 


i^409 

JDR  MICRODEVICES,  INC. 

]  1D1  South  Winchester  Blvd. 

San  |os«,  California  95128 

408-247-4853 

800  538  5000 


1                     1 

masiei  charge] 

VISA* 

|          —  i    -%  ■  p  i-**^*  |    m«i  ■    J 

TEH  MS:     In- 
clude $2  For 
shipping.  Sin 
minimum  order 
Send  SASE  for 
compJrlir  catalog-  8a>  Area  Rrs.  add  fr!  j"Si  sale*  |ai 
Calii  Rtn.  add  6V  **!«  l*~*.  W«  mail  Ha  lh#  right  10  limit 
quantities  and  »t)b«tilule  manufacturer.  Prirei  subject  to 
change  without  notice. 
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Roger  Grant 
PO  Box  638 

W.  Yarmouth  MA  02673 


CB  to  10 

part  XXX:  the  Midland  13-866 


The  basic  applications 
of  this  conversion  will 
apply  to  most  CB  chassis  us- 
ing the  23-MHz  series  of 
crystals  The  chief  difficulty 
with  this  radio,  which  uses 
no  crystal  trimmers,  is  to 
figure  the  pF  load  for  the 
crystals  needed  The  load 
of  the  circuit  is  about  58-60 
pF,  but  since  the  crystals 
are  third-overtone  cut,  the 


load  to  request  is  about  22 
pF  cut  for  third  overtone 
operation.  There  are  two 
methods  of  approaching 
this  chassis,  but  changing 
the  23*MHz  crystals  is 
recommended.  The  for- 
mula is  simple;  Just  add  2 
MHz  to  the  existing 
crystals. 

The  crystals  required  are: 
25.290,     25.340,    25.390, 


BENT   HOOKUP    WIRE    #l8-#20    SOLID 


ME  TH0D  #2 

^AODED   HIVET    AND     Wiftn 

}+- JUMPER 

((Vft 

WHITE   LEAD 
-  TO   OSC 

\,      METHOD   #l 

^SOLDER    ADDED 

WIPER    TO   WlPEfi 

WHITE   LEAD 
TO    OSC 

Fig,   1.    Two  methods  of  activating  position  24  on  the 
channel  selector. 


4 D DECS    CRYSTALS 

i9  a  m 

■*  2SO 

19  1*0 
19  2SO 


-TO  H  930    CRYSTAL 

*  TO  S4  360    CRYSTAL 

*  Tq  14  970     CRISTA L 
-  TO  14  990    CRYSTAL 


BLUE 

*  BLAC* 

*  ORANGE 
GREEN 


4P0T    SWITCH 


FROM 
CHANNEL 

SELECTOR 
SWITCH 


Fig.    2,    Adding    24    extra    channels    to    the    Midland 
J  3-866 . 


25,440,  25,490,  25.540 

Changing  these  crystals  is 
simpler  on  an  initial  conver- 
sion because  their  fun- 
damental  range  is  only  8 
MHz,  and  they  are  far 
easier  to  work  with  than 
fundamental  16  MHz  crys- 
tals. In  addition,  it  is  possi- 
ble to  add  24  more  chan- 
nels to  the  synthesizer  cir- 
cuit by  use  of  a  4PDT 
switch  and  four  more  crys- 
tals. Frequencies  needed 
are:  15,220,  15.230.  15.240, 
and  15.250  MHz,  which  are 
stock  items  at  most  crystal 
houses,  and  range  in  price 
from  $3.50  to  $6.00  each  {so 
shop  around). 

Activating  the  channel 
24  position  can  be  acconv 
plished  by  locating  the 
white  wire  coming  from  the 
selector  switch  and  going  to 
TR6-  Using  a  piece  of 
hookup  wire,  as  diagramed, 
or  a  spare  wiper  from  an  old 
rotary  switch,  solder  it  to 
this  terminal  in  such  a  way 
that  it  makes  contact  with 
the  switch  when  the  defeat 
cut  in  the  switch  meets  the 
normal  wiper  (Refer  to  Fig. 

1-3 

Install  the  new  25-MHz 
crystals  in  place  of  the  ones 
removed  from  the  circuit 
board,  Apply  power  to  the 
set,  and  with  a  frequency 
counter  check  for  oscilla- 
tion at  the  collector  of  TR6. 
If  the  oscillator  is  not  func- 


tioning, back  out  the  slug 
on  T6  until  the  circuit  fires. 
With  TR6  oscillating,  you 
now  can  proceed  with  the 
tune-up  procedure. 

Connect  a  signal  genera- 
tor through  a  01  -uF  capaci- 
tor to  the  base  of  TR17 
Ground  the  generator  to 
chassis  ground,  not  the 
case.  With  the  set  on  chan- 
nel 13,  (23  if  you  are  install- 
ing the  15-MHz  crystals  as 
uell),  inject  a  29.115-MHz 
signal  with  1000  Hz,  30% 

modulation    (29.255    MHz 

for  channel  23),  Adjust  T12, 
T13,  T14,  and  T15  for  max- 
imum receiver  output 

Key  the  transmitter  into  a 
dummy  load  with  a  watt- 
meter connected  and  tune 
T1  through  T9  for  maximum 
rf  output.  The  relative  out- 
put function  of  the  S-meter 
may  be  used  for  this  initial 
tune-up  Then  peak  C24  and 
L5  for  maximum  power  out- 
put. At  this  point,  you 
should  have  about  2-  to  2  5- 
Watts  output  The  value  of 
the  tank  coils  in  these  sets 
varies  greatly,  and  it  may  be 
found  that  maximum  power 
output  occurs  when  the  L5 
slug  is  all  the  way  out.  If  this 
is  the  case,  replace  C22 
(150-pF  capacitor)  with  a 
100-pF  ceramic  disc.  This 
will  allow  the  coil  to  tune 
over  its  mid-range  and  in- 
crease power  output  to 
about  5  to  6  Watts.  Modula- 
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Fig.  J.  VXO  operation  with  the  Midland  13-866. 


tion  can  be  increased  by 
removing  TR8  from  the  cir- 
cuit. 

Adding  additional  chan- 
nels by  using  a  4PDT  switch 
is  accomplished  by  remov- 
ing the  green,  orange,  blue, 
and  black  leads  &oing  from 
the  selector  switch  to  the 
14-MHz  crystals  on  the 
chassis  Connect  these 
wires  as  diagramed  in  Fig.  2, 
With  the  switch  down,  the 
24  low  channels  will  be  ob- 
tained. With  the  switch  in 
the  up  position,  the  upper 
range  can  be  used. 

For  frequencies  other 
than,  or  in  addition  to,  the 


normal  73  band  plan,  the 
basic  conversion  has  a 
usable  range  of  about  800 
kHz  without  retuning 

VXO  operation  with  this 
radio  can  be  obtained  by 
lifting  the  ground  bus  of  the 
14-MHz  crystals  and  insert- 
ing a  10-uH  choke  and  a 
5-50-pF  variable  capacitor 
in  series  with  the  crystal  bus 
to  chassis  ground,  as  in  Fig. 
3  This  trick  will  work  with 
any  fundamental  crystals 
up  to  about  1  b  MHz.  Do  not 
attempt  to  use  it  on  crystals 
operating  in  the  overtone 
mode  because  severe  insta- 
bility will  result  B 


If  you  want  it  on  time, 
call  Sentry,  Its  that  sim- 
ple. And  that  fast.  Because 
Sentry  offers  the  fastest  delivery 
time  in  the  industry . . .  from  five  working  days 
to  two  weeks,  plus  48-hour  Emergency  Service.* 

Sentry  delivers  promptly  because  we  know 
the  importance  of  production  schedules  and 

delivery  dates. 

Sentry  produces  the  highest  quality,  gold- 
plated  crystals  available.  Anywhere.  Each  crystal 
is  a  work  of  art.  utilizing  state-of-the-art  tech- 
nology and  the  finest  raw  materials. 

So  when  you  want  the  finest  crystals  on  time 
call  Sentry's  TOLL  FREE  number  1-800-654-8850. 


P.  Sentry 


Crystal  Park,     ^333 
Chickasha,  Oklahoma  730t8 


*Please  allow  extra  time  for  precision,  UHF  and  special 
frequencies.  Call  to  verify  shipping  times. 


Lunar's  new  2M  4-40P 
Linearized  Amplifier 

makes  your  hand-held 
synthesized  transceiver 

a  GIANT! 


1  to  4  WATTS 
1 0  to  40  WATTS  OUT. 


•  Can  be  used  with  any 
1-5  watt  radio. 

•  Linearized  so  it's 
compatible  with  SSB. 

•  Has  pre- amp  for  receiver 
portion  to  increase  power  and 
clarity  of  incoming  signals. 


Remote  control  capability. 

Regulated  voltage  output  as 
required  by  the  FT  207  R  and 
TR2400  to  conserve  battery  pack. 

Tunis  your  1-4  watt  transceiver 
into  a  higher  powered  base 
or  mobile  station. 

Made  with  the  quality  and  care 
that  has  made  Lunar  the  leader 
in  linearized  amps. 


785  Kurtz  Street,  Suite  10,  San  Diego,  CA  92110 
fephone  714  299-9740  Louis  N.  Anciaux 


-— T" 


*"  L#r\L4R 
electronics1 
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The  Nicad  Conditioner 

help  your  nicads  lose  their  memories 


Mitchei  Katz  W2KPE 
147-11  76th  Avenue 
Flushing  NY  1 1367 

uite  a  few  nicad  bat- 
tery charger  ore  ui(  5 
have  appeared  in  print  late- 
ly. However,  as  none  of  the 
circuits  would  fill   my   re- 


quirements, considerable 
research  and  planning  was 
done  before  starting  on  this 
project.  Most  of  the  charg- 
ers described  in  articles 
were  for  the  preferred  con- 
stant*current  method. 
Others  used  the  constant- 
potential  system.  Still 
others  used  a  combination 
of  both  Each  of  the  articles 


BATTERY 


Fig.  1.  Conditioner  circuit. 
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Fig.  2.  Timer  circuit. 


detailed  the  advantages  of 
its  method,  but  neglected 
to  mention  the  disadvan- 
tages. Let  us  look  briefly  in- 
to each  of  the  systems  men- 
tioned. 

Constant-current  charg- 
ing is  usually  done  at  the 
10-hour  or  IC  rate  (C  is  the 
rated  capacity  of  the  bat- 
tery). This  is  fine,  except 
that  it  takes  from  14  to  16 
hours  for  a  full  charge  — an 
awful  long  time  to  be  with- 
out your  HT!  Some  of  the 
newer  chargers  use  con- 
stant-current charging  at 
the  3C  rate  so  that  full 
charge  can  be  obtained  in 
as  little  as  four  hours.  Re- 
member that  we  must  re- 
place between  130%  to 
150%  of  the  battery  capac- 
ity due  to  inefficiencies  in 
charging.  This  is  a  step  in 
the  right  direction,  but  we 
must  be  careful  about  over- 
heating as  this  can  ruin  the 
cells. 

Constant- potential 
charging  is  definitely  not 
recommended  With  this 
method,  the  charge  would 
start  out  at  quite  a  high 
level,  resulting  in  some  heat 
being  generated  within  the 
cells.  As  we  approach  the 
overcharge  condition,  addi- 
tional   heat    will    start    to 


build  up.  As  the  battery 
heats  up,  the  cell  voltages 
will  decrease  somewhat, 
leading  to  even  more  over* 
charge  current  and  greater 
heat  buildup.  This  is  called 
thermal  runaway,  which 
will  eventually  destroy  the 
cells.  Because  of  this  prob- 
lem, constant-potential 
charging  is  generally  not 
recommended.  The  voltage 
cannot  be  set  low  enough 
to  prevent  thermal  runaway 
and  still  fully  charge  the 
cells, 

Combinations  of  con- 
stant current  and  constant- 
potential  systems  have 
also  been  described  These 
systems  charge  the  battery 
at  perhaps  the  3C  or  an 
even  higher  rate.  A  voltage 
sensor  is  provided  so  that 
when  the  battery  reaches 
some  predetermined  level, 
the  constant-potential 
method  will  take  over.  The 
voltage  here  can  be  set  to 
hold  additional  charging 
current  to  a  suitable  value. 
One  drawback  to  this  sys- 
tem, however,  is  that  cell 
voltages  can  vary  with 
repetitive  charges.  It  can 
also  vary  with  ambient 
temperature  Then,  of 
course,  suppose  the  bat 
tery    develops    a    shorted 


106     73  Magazine  ■  April  1981 


M  11 


Oi 


_ START 

PULSE 


TIMER 
MODULE 


RYE 


Fig.  3.  Circuit  for  complete  conditioner/charger. 


celL  All  of  these  problems 
mentioned  wifl  prevent  the 
battery  from  reaching  the 
sensor  cutoff,  so  that  high- 
rate  charging  can  continue, 
eventually  damaging  the 
battery. 

At  this  point,  let  me 
digress.  Some  experiment- 
ers and  suppliers  of  charg- 
ers believe  that  the  charge 
should  be  terminated  after 
replacing  130%  to  150%  of 
the  battery  capacity.  This  is 
to  prevent  losing  electro- 
lyte within  the  cells  Others 
prefer  the  battery  to  remain 
on  a  trickle  charge  which 
may  be  as  low  as  .01 C  of  the 
battery  capacity.  General 
Electric  Company's  Nickel 
Cadmium  Battery  Hand- 
hook  recommends  that 
nicad  batteries  be  charged 
at  a  fairly  high  rate,  but  that 
at  completion  of  the  nor 
mal  charging  period  they  be 
kept  on  a  .1  Grate  topping 
charge.  As  all  cells  in  the 
battery  may  not  have 
identical  characteristics, 
the  topping  charge  will  per- 
mit the  weaker  cells  to  get  a 
full  charge  without  harming 
the  other  cells,  C.E.  goes  on 
to  say  that  most  nicads  may 
be  left  on  the  1C  charge 
rate  for  extended  periods  of 
time  without  harm 

Another  item  worth  men 


tioning  here  is  the  memory 
effect  of  nicads,  but  since 
we  are  all  probably  aware 
of  this  condition  by  now,  no 
discussion  should  be  neces- 
sary. 

Evolution  of  the 
Conditioner/Charger 

Very  few  chargers  de- 
scribed in  magazine  articles 
or  that  are  available  from 
the  HT  manufacturers  take 
into  consideration  the  state 
of  charge  remaining  in  the 
nicad  battery  If  the  battery 
is  not  depleted  when  put  in- 
to the  charger,  this  can  lead 
toward  developing  the 
memory  effect  just  men- 
tioned. To  prevent  this  from 
happening,  the  conditioner 
shown  in  Fig.  1  was  devel- 
oped. This  can  be  built  as  a 
stand-alone  unit  or  may  be 
incorporated  into  a  com- 
plete charger  system.  Be- 
fore the  battery  is  placed 
on  charge,  it  is  put  into  the 
conditioner.  It  will  immedi- 
ately go  into  discharge  at 
the  1C  rate.  When  the  bat- 
tery voltage  drops  to  the 
1-volt-per-celI  cutoff  point, 
the  relay  will  drop  out, 
thereby  terminating  any 
further  discharge  This  pro- 
cedure will  not  harm  the 
battery  and  it  will  erase  any 
memory  effects. 


Paris  List  for  Fig.  1 

D1  —Zener  diode  (1  V  per  cells  in  battery) 

D2— Silicon  diode 

R1— 1000  Ohms,  Vz  Watt 

R2— 75  Ohms,  10  Watts 

RY— Coil  rated  at  (ess  than  battery  voltage 

01—  Motorola  HEP  S0038 

Lamp  is  type  387  in  suitable  holder. 

Parts  List  for  Fig.  2 

IC— HEP  C4058P  programmable  timer 

Q1— HEP  S0038  transistor 

D— Silicon  diode 

RY — 12-volt  relay  with  dc  coil  resistance  greater  than  250  Ohms 

R1—  2700  Ohms,  V*  W 

R2 —6200  Ohms,  V*  W 

R3— 1  megohm,  %  W 

R4— 10kt  V*  W 

S1— Momentary  contact  push-button  switch 
C— Z2  uF,  35  V 

Parts  List  for  Fig.  3 

T— Stancor  P  6469t  25.2  V@1  A 
F— 1-A  fuse 

D1— Zener  diode  (1  V  per  cells  in  battery) 

D2t  3— Si  I  icon  diodes 

04— 1-A  bridge  rectifier 

R1— 1000  Ohms,  Va  W 

R2— 75  Ohms,  10  W 

R3— 1000  Ohms,  Y*  W 

R4— 250  Ohms,  10  W 

R5— 430  Ohms,  1A  W 

R6— 620  OhmsT  V*  W 

RY1— 4PDT  12-volt  coil  (Allied  Control  TF  154G-Q  (P  and  B  KHU 

17D11) 
RY2— SPST  12-vott  coll  (greater  than  250  Ohms) 
S1  — DPST  toggle  switch 

S2— Momentary  contact  push-button-type  switch 
L1,  2t  3 — Type  387  lamps  in  appropriate  holders 
C1  —  10uF,25V 
C2-4 .7  uF,  35  V 
03— .47  uFf  35  V 
C4— 50uF,5OV 
01,  2— Motorola  HEP  S0038 
IC1— 7812  regulator 


Another       advantage 
gained  by  this  conditioning 

is  more  operating  time  per 
charge.  In  Fig,  1,  the  relay 
used  should  operate  on  a 
low  current  and  have  a  coil 
rating  somewhat  lower  than 
the  battery  voltage.  Resis- 
tor R  is  chosen  so  that  the 
total  current  drain  on  the 
battery,  including  the  pilot 
light  and  relay,  should  total 
the  Ampere-hour  rating  of 
your  battery. 

To  describe  the  opera- 
tion of  the  conditioner: 
When  a  battery  which  is  not 
fully  discharged  and  has 
greater  than  1  volt  per  ce 
is  connected,  current  wi 
flow  through  the  zener 
diode.  This  will  place  a  pos- 
itive bias  on  the  base  of  the 
transistor,  causing  it  to  con- 


duct. The  relay  is  pulled  in 
and    the    discharge    cycle 

starts.  When  the  battery 
voltage  drops  to  the  1-volt- 
per-cell  level,  the  zener 
diode  stops  conducting, 
cutting  off  the  transistor. 
This  causes  the  relay  to 
drop  out,  terminating  any 
further  discharge. 

The  next  consideration  in 
the  design  of  the  charger 
was  the  method  to  be  used. 
I  wanted  a  constant  current 
to  charge  at  a  fairly  high 
rate.  As  it  is  necessary  to 
replace  about  130%  of  the 
battery  capacity  for  a  full 
charge,  I  decided  to  charge 
at  the  5C  rate  for  approxi- 
mately two  hours  to  re- 
place  100%  of  the  capaci- 
ty. At  the  end  of  this  time 
the  charger  should  switch 
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automatically  to  the  1C 
rate  to  complete  the  charge, 
or  for  battery-topping. 

Consideration  was  given 
to  the  control  device  Some 
rapid-charge  batteries  have 
a  thermistor  built  in.  As  the 
battery  approaches  full 
charge,  the  resistance  of 
the  thermistor  will  change, 
triggering  the  control  de- 
vice to  reduce  the  charge 
rate.  I  found  that  the  therm- 
istor resistance  would 
sometimes  change,  Then 
again,  different  manufac- 
turers would  use  different 
thermistors  Sometimes 
they  were  different  from 
battery  to  battery.  This 
method,  then,  was  discard- 
ed. 

What  was  finally  decided 
upon  was  a  timer  method 
of  control.  The  Motorola 
4058  Programmable  Timer 
proved  ideal,  as  it  can  be 
set  for  any  time  period 
desired.  The  circuit  of  the 
timer  is  shown  in  Fig  2 
Once  the  timer  is  triggered, 
the  countdown  begins    At 

the  end  of  two  hours,  my 
timer  operates,  pulling  in 
the  relay  for  a  low  charge 
rate.  This  system  has  prov- 
en itself  most  reliable,  with 
none  of  the  defects  listed 
for  other  charge-control 
methods.  A  copy  of  the 
4058  application  bulletin 
may  be  obtained  by  writing 
to  Motorola,  or  I  will  send 
you  a  copy  upon  request 
and  an  SASE 

Fig.  3  shows  the  circuit  of 
the  complete  condition- 
er/charger Although  the 
parts  listed  apply  for  use 
with  my  Motorola  HT  220 
Slimline  using  a  225-mAh 
rapid-charge  battery,  the 
same  circuit  can  be  applied 
to  any  other  battery.  Only  a 
few  resistors  may  have  to 
be  changed  to  vary  the 
charging  rates  The  length 
of  the  high-rate  charge  time 
can  be  changed  very  easily 
by  changing  two  or  three 
jumper  wires. 

Several  refinements  were 
added,  such  as  pilot  lights 
to  indicate  the  charger/con- 


ditioner status,  discharge, 
high-rate  charge,  and  low- 
rate  charge.  The  power 
switch  has  been  connected 
as  a  safety  switch  to  pre- 
vent accidental  battery 
discharge  A  self-testing 
feature  is  also  included.  Be- 
fore inserting  the  battery, 
turn  on  the  power  switch 
and  press  the  start  button. 
The  discharge  light  and  the 
high-rate  charge  indicator 
lamps  should  come  on.  Re- 
lease the  start  button  and 
both  lamps  will  go  out  It 
you  press  the  start  switch 
and  the  low-charge  lamp 
comes  on,  shut  off  the 
power  switch  and  then  turn 
it  on  again. 

Operation  of  the  unit  is 
extremely  simple.  Once 
you've  checked  the  charger 
as  described,  connect  it  to 
the  battery  The  high-rate 
lamp  should  come  on.  Press 
the  start  button  and  the  dis- 
charge lamp  should  come 
on.  When  the  battery  is 
down  to  1  volt  per  cell,  the 
high-rate    charge    lamp 

should  come  on  again  This 
will  now  indicate  that  the 
battery    is    receiving    its 

charge. 

As  soon  as  the  battery 
goes  into  the  charge  mode, 
a  pufse  is  sent  to  the  timer 
to  initiate  the  countdown. 
At  the  end  of  the  scheduled 
period,  the  timer  will  pull  in 
relay  2,  shifting  the  charge 
to  the  low  rate  High-rate 
charging  was  purposely  lim- 
ited to  100%  return  rather 
than  1 30%  to  prevent  over 
heating  of  the  cells 

This    charger    has    now 

been  in  use  for  over  a  year, 
and  it  performs  flawlessly. 
A  fully  automatic  system  at 
last!! 
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For  your  TRS-80 p  send  &  receive  CW  /  RTTY 


FEATURES 

■Auto  Send  &  Receive  RTTY  &  CW 
Connects  to  TRS-80  User  Port&  Kev  / 
head  phone  jocks 
10  message  memories  255  char.  eo. 


Morse  practice-random  5  letter  words 
Auto  numbering  contest  keyer 
Interactive  graphics  custom  PIX 
AuTotronsmitter  control  PTT 
Requires  Level  II  Basic  &  1 6K  RAM 


Uses  builtin  PLL  or  external  TU 
Includes  hardware,  cassette  Be  manual 
Morse  tutorial- 10  lessons-corrects  mistakes 
simplest,  fastest  way  to  learn  the  code 


ICSJnc. « 

1125  N.  GaWen  State  Blvd.  f  Suite  G 
TurlockhCA  95380(3) 
(209)  667  2888  /  634-6888 

Wb  ate  Bjtpet>#nctng  telBphona  difttcu<ties,  pfease  keep  trying. 


CA  residents 
add  6  %  tax 


iMSO  Software,  PC  Board,  Manual  $149 

CMSO  As  above  in  Cabinet  $279 

TMdO  As  above  plus  demodulator  &  AFSK  $499 

M8QO  Adds  advanced  RTTY  to  M80  /  CMSO  /  TM80  $99 

M8OOO  adds  disk  based  RTTY  including  Mailbox  $150 


■ 


>W4C»Ot5o^; 


1 1 


z*u  for  ln,„   *vaifable 


^44 


info 


f^Mton 


n?$  80  Is  a  r«CDQnLz»d  trad«mark  of  Taotfy  Cof  poralton 


, 


BREAKERS 


^»W»t»»UiWWWH 


Monitor  encoded  voice  transmissions  with  ease! 
Defeat  tone  masking;  remove  mobile  telephone  and 
pilot  tones.  Even  when  normal  signals  are  being  re- 
ceived, use  the  tunable  notch  filter  to  remove  unwanted 
whines,  whistles  and  heterodyne  interference  on  scan- 
ners and  shortwave  receivers  as  well! 

The  Grove  Enterprises  CODE  BREAKER  is  the  most 
advanced  speech  inversion  decoder  available  on  the 
market  today.  It  includes  not  only  a  self-contained 
speaker,  but  an  adjustable  notch  filter  as  well.  While 
most  agencies  use  simple  speech  inversion  to  provide 
voice  privacy,  many  are  adding  a  masking  tone  to  thwart 
reception  by  listeners  using  inferior  competitive 
descramblers.  The  CODE  BREAKER  defeats  that  tone, 
restoring  normal  speech. 

Operates  from  12  VDC  or  use  with  our  PWR-1  AC 
adaptor.  Approx.  SVa"  W  x  VA"  H  x  GW  D,  1  pound. 

DSC-1,  CODE  BREAKER:  $59.95  plus  $1.75  shipping  and 
handling. 


<*?%* 

lO^ 


1-800-438-8155 

North  Carolina  CUSTOMERS  call  collect: 

704-837-3216 


ONLY  21   INCHES  TALL    M 

CfAUp®         VHF/UHF 
3*^ /%rVir^ ACTIVE  ANTENNA 

The  SCAMP  is  an  exciting  new  breakthrough  in  an- 
tenna design,  an  electronic  marvel  that  amplifies  signals 
16  dB  above  those  heard  on  conventional  built-in  whips. 
Your  low  band,  high  band  and  UHF  reception  will 
improve  dramatically  when  you  replace  your  scanner 
whip  with  this  miniature  powerhouse, 

SCAMP  is  designed  to  provide  high-performance 
omnidirectional  reception  throughout  the  30-512  MHz 
range,  When  other  triband  antennas  stop  working, 
SCAMP  keeps  on  going!  225-400  MHz  military  aircraft 
band,  68-108  MHz  FM  broadcast,  channels  2-13  TV, 
50/144/220/432  MHz  amateur,  even  the  little-known  72- 
76  MHz  low-power  bandt 

Requires  12  VDC  @  10  ma.  (may  be  powered  from 
mobile  connector  on  your  scanner).  T  W  x  VA*  H  x2Va" 
O]  shipping  weight  1  pound. 

ANT-4,  SCAMP  -  VHF/UHF  ACTIVE  ANTENNA \  $49.95 
plus  $2  shipping  and  handling* 


IjffnvE    Enterprises   /nc 

Dept.  K 


Brasstown,  North  Carolina    28902 


(^352 
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CALL 
TOLL 

FREE 


800-545-7814 


CALL 
NOW 


MM-1 


CK-1 


MorseMatic™       Contest  Keyer 


Bri 


the 


Brings  you  tne 
Breakthrough! 


irar 


TEN -TEC 

DELTA  and  OMNI-C 


All  AEA  in  stock  tor  quick  delivery 
Call  for  quota  on  Morsematic.  Contest 
Keyer,  Keyers  &  Trainers.  Special  Pack- 
age Deals  available  with  Bencher  Paddles 
CALL  NOW!!!  TOLL  FREE!!! 


IN  STOCK  -  CALL  FOR  YOUR  PRICE 

TOLL  FREE"!! 
We    have     the     lowest     prices,     fast     delivery, 
free    shipping    most     items,     &     TOLL     FREE 
Orderline. 


Also  Stocking:  AZDEN-ICOM-BENCHER-HYGAIN-KANTRONICS-LARSEN-MIRAGE-AVANTI  &  MORE 


Pecos  Valley  Amateur  Radio  Supply 


OPEN     10-5     M-F    ft 

10-4  Sat 
MC  &  VISA  Welcome 


112  W.  First  St.,  Roswell,  NM  88201   •  (505)  623-7388  in  New  Mexico,  Evenings,  &  Sundays 


A  recent  survey  showed  that  20%  of  the  7  3  subscribers  also  read 
Kilobaud  MICROCOMPUTING  magazine  .  ,  .  and  enjoy  it.  This  is  the  best  way 
to  learn  and  keep  up  with  the  rapidly  developing  world  of  microcomputers, 
There's  nothing  to  be  afraid  of,  you  just  have  to  read  an  interesting 
magazine  and  you'll  learn.  Try  a  subscription  to  Kilobaud  MICRCOMPtlTlflG 
and  see  for  yourself, 

□  Mew  subscription  O  Renewal  O  12  issues  for  $25.00 

Q  Payment  enclosed  S HI  24  issues  ror  $38.00 

VISA  DMC  AE  Bill  me     ~2  36  issues  for  $53.00 


kj 


Card* 


Signature 
Name   


interbank  # 
_Exp.  date 


Address 
Cfty 


State 


Zip 


— tor  even  taster  ordering  service  call  toil  free  (800)  258-5473 

Canadian:  4  27,  one  year  only.  U.S.  funds.  Other  foreign: 
$35.  one  year  only.  U.S.  funds.  Please  allow  6-8  weeks  for 
delivery. 


314B6 


MICROCOMPUTING  •  POB  997  •  Farmingdale  NY  I  1737, 


x_ 


Arise  and  subscribe  to  80  MICROCOMPUTING,  the 
newest  and  fastest  growing  microcomputer  magazine.  This 
is  full  of  news  about  programs,  accessories  and  theory  on 
the  world's  largest  selling  computer,  the  TRS-80*, 
Definitely  beginner  level  and  includes  lots  of  program 
listings.  Find  out  what  all  the  fuss  is  about. 


Mew  iubseription 
Payment  enclosed  $ 
VISA  MC 

Card     # 


L  Renewal 


AE 


BiUme 


1 2  issue*  for  1 1 8 

24  Issues  for  $30 

_  36  issues  for  5  45 


Interbank  n 
Signature_ 
Name  


Exp.  date 


Address 
City 


State 


Zip 


L 


'microcomputing 


Please  allow  6  to  8  weeks  for  delivery 

Canadian:  I  yt.  only  $20  in  U.S.  Funds 

Foreign:  1  yrT  only  SZ8  in  U.S.  Funds 


•  P.O.B.  98 1  •  Farmingdale  N.Y.  1 1 737 

TRS-80  if  a  trademark  of  Tandy  Corporation. 


314B6 
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TENNA-TAPE 


^399 


$34.95 


.       ■ 


j 


This  is  the  best  portable  antenna 
weve  seen  anywhere,  and  check  the  low 
price* 

Fast  and  easv  adjustment  for  any  por- 
tion of  10-15-20-40  meter  bands.  Made 
I  rum  two  50  ft.  steel  tape  measures 
coated  with  mylar,  it  can  be  used  in- 
doors or  outdoors  as  a  dipole,  inverted 
V,  or  sloper  antenna.  Perfect  for  travel- 
ing, camping,  or  anywherel 

Chart  included  showing  exact  tape 
measurement  for  each  band,  Tapes 
crank  into  compact,  high  impact,  housing 
for  convenient   and  lightweight  storage. 

Not  a  kit,  ready  for  use  with  end  insu- 
lators &  center  htting  for  52  ohm  feed- 
line  with  PL  259,  Money-back  guarantee. 

SSckor  SPENCER  PRODUCTS 

tor  $34°9?  &        1B  Revr*olds  Avenue 
&nS?5Iaff:      Cortland,  NY  13045 

&  nana! ing  to: 


HIM 


. 


(ftajio  not  included) 

BEAT  YOUR  BATTERIES! 

I?-J0v  D.C*  iource:   Auto,  True*,  RV4  Light  Aircraft 
{1?  or  2Sv  system)*  Horae  D.C.  Power  Supply!:! 
STEWART'?  iWTJ^W-EOjmPprovfdeS  the  proper 
mGULATED  voltage  Tor  your  rig  and  plenty  of 
clTrrenTTor  CONTINUOUS  FULL  POWEft  TRANSMIT!   All 
da_y  travel ,  all  evening  Simplex  Net  Kfth  fft)  OJRT 
TO  ftE-CKflRGEJ  TTMH5H1T  EVEN  tflTH  IOD  fHCadsHM 

•NOT  a  lattery  charger  but  4  FULL  WIIER  SOURCE  with 
Ftfsed  Circuit  to  protect  your  rfgT* 

*«UG6ED  JUUMtWP  CASE  (eatept  J  COW  unit  ts  built 
into  IC-SP4  case  for  slide  on/slide  off  power 
supply  changer  * 

•YOUR  NfCads-  REMAIN  tN  PLACE  (except  1CQH).  Simply 
unpl  ug  for   [N.STANT  PORTABILITY! 

•DESIGNED  by  an  engineer  from  NASA's  Jet  Propulsion 
Laboratory  with  components  rated  $0%  beyond 
requirements! 

•PRE-WtREtJ  JACK  for  your  radio  {except  JCOtt)  and 
detailed  installation  instructions  supplied! 

■      rT_  Power  Cord  (*  FT.  <m  ICOM)-  IELCS0  pads  sup- 
plied to  aount  anywhere!  1  FOIL  VEAR  UAflRAjm' ■ 

«M0  INTERFERENCE  *lth  PL's!  LONGER  LIFE  FOR  NiCads! 

•  NOW  AVAILABLE  for  TEHPQ  5-1, Ml  KENWOGC  TR-2400; 
YAESLI  FT-7H7R;  1C0M  tC-2A/Tj  WILSON  MK  II,  HK  TV; 
SANTEC  HT-1200!    (POOflY  RIGS  RfTfllN  MEMORY! I) 

•PRICE:  ALL  MODELS-  110.00  Post  Paid,  Ca.  Res+  add 
Sl.flO  Tax,  C.0.D.'s-  You  pay  Postage  and  COD  fees. 

-PHONE:    ]-2l3-357-78?5   Collect    for    C.O-0- 

STBtVJT  WN&  F.u,  Box  2535  fampwu,  Ca.  31TO 


**403 


SYNTHESIZED 

SIGNAL  GENERATOR 


model  SG-100C 
$329.95 


made  In 
U.S.A. 


•  Covers  100  to  1 79. 999  MHz  in  1  kHz  Steps  wth 
thumb  wheel  dial  •  Accuracy  00001%  dl  all  fre- 
quencies •  Internal  frequency  modulation  from  D  to 
over  100  kHz  at  a  1  kHz  rate  •  Spurs  and  noise  ai 
least  60dB  below  carrier »  RF  output  adjustable  from 
5  to  SQumv  across  50  ohms  *  Operates  on  1 2vde 
@  Vz  amp  *  Pnce  S  329.95  plus  snipping 

tn  stock  for  immediate  snipping    Overnight 
tf  eh  very  available  at  extra  cost    Phone    (21  ?) 


4&8-2720. 


^3lt 


VANGUARD  LABS 

196-23  Jamacia  Ave.  Hollis.  NY  11423 


~ 


-LITTLE  GIANT 


ONLY 


|  SMOOTH  CLEAN  BENQS  tN 


S5  + 


5  ALUMINUM  AND  MILD  STEEL        O  1 
4*  UP  TO  jOGO  THK.  4  IB"  WIDE  I       ^  I 

2  yFllf  FULL  SIZE  REUSABLE  >50  + 
-   PIE.  W     PATTERNS* ONLY     fcst* 

^  EXPANDABLE- WtTH    STEP  BY  STEP  P4H 

§j  INSTRUCTIONS   MAKE  CUSTOM  ENCLOSURES       S$ 

AND  CABINETS  A  SNAP*      HOW    TO  MAKE  J 

ffi  PROJECT  BOXES,  BRACKETS  £  SUPPORTS 

V*  WITH   YOUR  "UTTLE  GIANT™  1$   EXPLAINED      £ 

SI  tN   EASY   TO  UNDERSTAND   FORM.    YOU   MAY  *> 

K  NE¥ER   FIND    IT   NECESSARY    TO   BUY  ANY 

£   MORE    ENCLOSURES   OF  ANY  KIND  *?! 
i 

i 

ft 
I 


rs  aluminums! 

ALL    NEW  FACTORY  FRESH-' 
.025  4*032  IS  RECCOMENQED   FOR  ENCLOSURES 


SIZE  *     .020 


t2'X4B 


i    24  X4B~ 


fl.65 


U.JO 


C25 


9-25 


14.SQ 


032 


iOOO 


iG.QQ 


&40* 


t2,7S 


oso* 


M.7S 


\RRtCE 
>  PER 
20.2S\24A€Usjf£ET 


+-THICK 


2    •NQTE:<0*O4.O5O    MAT*L     SUBJECT    TO  A 
■%  C&ATtNG   CHARGE  OF  *4.0Q/t2"  t*9.00/24M„ 
§    USE    ONE  CHa  FOR   LARGEST    SIZE  ORDERED. 
§  ALUM.  tS    SHIPPED   UPS-FREtGHT    COLLECT. 

NO 


Z 


ASSOCIATES  ^ST 

P0  BOX  75?  i-SJK^Dr 

3050  NE  5STH  AVE    ^^"^ 
SiLVER  SPRINGS  *  FL    326B& 

^336 


MICROCOMPUTER  CHIPS 


41 16  CHIPS; 

16K—200  NANOSECOMDS 

GOARAhTEED  PRIME 

IN  STOCK  FOR 
IMMEDIATE  DELIVERY 

1  SET  OF  EIGHT.  -  .532.95 
1 0  SETS  OF  EIGHT .  .  •  $29.95  EACH 

FOR  TRS-80,  APPLE,  MOST  OTHER 
MICROCOMPUTERS. 

call  or  write  immediately 

NOC.O.D.3  'm 

SALE  MEW  10  i  A  Centronics  $695 


GENERAL  PERIPHERALS 

41  GRASSY  PLAINS  STREET 

BETHEL,  CT  06801 

(203)743-5583 


DON*  MIKE'S 

ST.  PAT'S  "NO  BLARNEY" 

SPECIALS 

Cubic  *  Swan  103 $1 195.00 

Astro  150A 779.00 

Mirage  B23  1  watt-30  watt 

amp ...,*,...-      oy.yD 

DSI  5600A  w/Ant/Ac 185.00 

Robot  800  .  , , 749.00 

Cushcraf t  A3  Tribander , . .    169.00 

AEA  Morsematic 169.00 

Bird  43.  Slugs CaM 

CDE  Harn-4  Rotor ,    199.00 

iam~A ♦♦♦».,»**-,    toy.uu 

BT-1  HF/VHF  Rotator.  ....  79.95 
FDK  Palm2Handiewith 

BP/AC 149.00 

Cetron,  GE  572B 38.00 

Kenwood  Service  Manuals 

Stock - 10,00  ea. 

Tetrex  TB5EM 425,00 

Telrex  Monobanders Call 

Santec  HT-1200 
Synthesized 339,00 

Order  Your 
KWM380  Now! 

Old  Pricing  &  Free  Goods! 

Rockwell  Accessories  in  Stock 

Ade!  Nibbling  Tool 8.95 

Janel  QSA5 41.95 

Rohn  Tower  ,.,...  20%  off  dealer 

25G.45G  Sections 
Belden  9405  Heavy  Duty 

Rotor  Cable  2#16,  6#18  . . ,  38*/ft 

Belden  8214  RG-8  Foam 32c/ft 

Belden  9258  RGB  Mini-coax.  I9c/ft 

Alliance  HD73  Rotor 109.95 

Amphenol  Siiverplate 

Lk  J  7 I  .  vJvJ 

ICOM  255A2M  Synthesized  339,00 
w/touch-tone  mike  (limited  qty.) 
ICOM  260A2M  SSB/FM/CW  449.00 

Late  Specials: 

Kenwood  TS-520SE.  TS-130S  .  Caft 
ICOM  IC2AT/TTP/NICAD  .  .  249.00 
Bearcat  220— $299.00  300—399.00 
Lunar  2M4-40P , .    109.00 

Call  for  TS830S,TS130S 
plus  accessories 

MASTER  CHARGE*  VISA 

All  prices  fob  Houston  except  where  in- 
dicated. Prices  subject  to  change  without 
notice,  all  items  guaranteed.  Soma  items 
subject  prior  sale.  Send  letterhead  tor  Dealer 
pnce  list.  Texas  residents  add  6%  lax. 
Please  add  postage  estimate  SLOG 
minimum. 


rn 

JUL 


Electronics  Supply,  Inc. 

1508McKinney 
Houston,  Texas  77010 

713/658-0268    -" 


„*Rea<ter  Service — see  page  82 
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TESTED  EQUIPMENT 


RECONDITIONED  AND  LAB  CALIBRATED 

HT  «8t  SIC  GEN  1 0  MHZ  THAU  4flO  MHZ  AM  CW  Oft  PULSE 

MODULATION,  CALIBRATED  ATTENTUATQR,  EXCELLENT 

LAB  GEN  I R  A  TOR  S  3  7  5.00 

Hr-6fZA  SIC  GEN  450  MHZ  THRU  I  230  MHZ  AM/PULSE 

MODULATION,  CALIBRATED  ATTENUATOR  475.00 

MT^O  1 4  SIC  GEN  9QQ  TO  I  I 00  MHZ  AMf PULSE 

MODULATION.  CALIBRATED  OUTPUT  945.00 

TV403  UiM  61  SiG  GEN  MILITARY  EQUIVALENT  Of  HP- 

6 1  6A.  1  8  GHZ  TO  4  GHZ,  CALIftftATED  OUTTUl  30000 

T5-42  1/imM-ii  SIG  GEN  MILITARY  EQUIVALENT  Of 

HP6 1 8.  ft  ANGl  3  8  TO  7  &tL.  CALIBRATED  OUTTUT  345.0O 

AN  UIM  75  MRJTARl  SICCFN.  10 KHZ  IHRU  50  MHZ, 

AM'CW  MODULATION  400  &   i  KHZ.  CALlBr;  A  T  111  OUTPUT 

PRECISION  SO  OHM  STOP  ATTENUATOR  SMALL  COMPACT 

SIZE  I0V*   x    I  1  Ui   k    E4  285.00 

AN/URM-16  SIG  GEN  MILITARY,  A  MHZ  THRU  405  MHZ. 

AM'CW,  CAL I  BR  A  TED  ATTENUATOR.  400-  I  000  HZ 

MODULATION  SAME  AS  URM  25.  USE  SIDE  BY  SIDE  FOR 

EXTENDED  RANGE  285.00 

AN  UFM9B  RADAR  TEST  SET.  USED  fOR  TESTING  AND 

ALIGNMENT  Of  5(F.  IFF.  DML  AND  TRANSPONDER 

SYSTEMS,  CONTAINS  OSCILLOSCOPE,  SIGNAL 

GENERATOR.  CODER.  CRYSTAL  MARKERS,  TRIGGER  AND 

SUPPRESSOR  PULSE.  ALSO  MEASURES  RF  POWER. 

TRANSMITTER  FREQ.  AND  CULSE  TRAINS,  RANGE  9Z5  MHZ 

TO  [225  MHZ  595.00 

OS- 1  2  i/USM  140  OSCILLOSCOPE.  WITH  MX  3Q78/U5M 

HORfZ  CM  ANMI L  PLUG-IN  AND  MXZ93Q  DUAL  TRACE 

PLUG-IN    S    CRT  INTERNAL  SWEEP.  24  CALJBRATED 

RANGES  WITH  SWEEP  EXPANSION,  TRIGGER  MODES. 

CALIBRATOR  DC  21  MHZ   HOUSED  IN  VENTED  AIR 

COOLEDCAB4.NET   Sill  22    I  *    14   H  x    I9'W   A 

BEAUT TfUL  MILITARY  O  SCOPE  295,00 

5C  1 3  U  VORTLS  MILITARY  STG  GEN  I  OS- 1 1S   9  MHZ  AND 
3Z9  9  TO  335  MHZ  OUf PUT  SIGNALS  INCLUSt  FOR.  LOC. 
GUDESLOPE  AND  100  CPS.  SAME  AS  COUINS  47GT  2. 
OPERATES  TROM  Z8VDC  AT  3'.i  AMPS,  PORTA81X  OR 
BENCH  POWER  SOURCE    I  DIAL  FOR  AIRCRAFT  RADIO 
REPAIR 

TEKTRONIX  PLUG  INS  TYPE  A,  B,  D,  H,  K<  Lr  R     (EACH) 

TEKTRONtX  3S7G  DUAL  TRACE  SAMPLING  DG875  MHZ 
PLUG-(N 

TEKTtONlX  TYPE  ft  I  PLUG-IN 

TEKTRONIX  CA  DUAL  TRACE  PtUG-IN 

TEKTRONIX  I L30  SPECTRUM  ANALYZER  PUKVIN  92 S 

MHZ  THRU  1 0  5  GHZ  USED  TOR  RADAR,  MICROWAVE, 

SATELLITE  TV.  AND  TRANSPONDER  ANALYSES,  USING  500 

SERIES  TEKTRONIX  O  SCOPES  6  50, 00 

KF302A  WAVE  ANALYZER,  HIGH  SELECTIVITY  AND 

SENSITIVITY  WITH  FREQ  RESOLUTFON  OF  tOHZ  RANGE  20 

HZ  TO  50  KHZ  115,00 

lir-330Ci  DISTORTION  ANALYZER  20  HZ  TO  20  KHZ.  VU 

METER  19' RACK  MOUNT  175.00 

08 100 1  -A  A  STANDARD  5»GNAL  GENERATOR  5  KHZ  TO 
SO  MHZ   DUAL  OUTPUTS  0  I  TO  200  MV  IN  TO  50  OHMS 
INTERNAL  ADJUSTABLE  400  HZ  MOPULATION  Sm  00 

Gl  ISS6  IMPACT  NCWSl  ANALYZER  MEASURES 

ACCOUSTICAL  AMI  ELECTRICAL  NO*S£  PEAKS.  S  HZ  TO  ZO 

KHZ  115.00 

fEtftOLO  900  SWEEP  GENERATOR  RANGE  ,5  THRU  1200 

MHZ  145.00 

TV  I  lOO  TRANSISTOR  TESTER,  CHECKS  TRANSISTORS  IN 

OR  OUT  OF  CIRCUIT  TT  MEASURES  BETA  t-300  IN  4 

R  ANGES  AND  LEAK  AGE  CURRENT  OUT  OF  CIRCUIT  4  5. 00 

WAVETEX  MODEL  I  30  FUNCTION  GENERATOR  1 1 SOO 

K  INTEL  MODEL  20ZB  MICROVOtTMETER  45.00 

HP- 34  30 A  DC  DIGITAL  VOLTMETER  3Vi  EUGIT  lOOMW  TO 
tOOOVOETS  8  SOO 

iALLANFTNi  JOO  AC  VTVM  29,50 

KP43  |C  POWER  METER  1ZS.0O 

HP  5261 A  VIDEO  AMP  PLUG-IN  fOR  52 4 S  46  mEQ 

COUNTER  125.00 

Hr  7590A  fREQUENCY  CONVERTER  EXPANDS  524S/4G 

FREQ  RANGE  FROM  0.5  TO  I  5  GHZ  375.00 

WE  SHIP  IE5T  WAY  FOI  OTTO,  NX,  30  DAY  MONEY  BACK  GUARANTEE, 
SEND  CHECK,  VISA  OR  MASTfl  CHARGE,  PHONE  DLL  SLEP 
704-514.7519 


265,00 
65.  OO 

145.00 

125,00 

95,00 


Electronic 
Distributors 


Step  EleCtraniCS  Company 

P.  O.  BOX  IOO,  HWY  441,  DEPT.  73 
OTTO.  NORTH  CAROLINA  28763 


MM  HELP 


We  are  happy  to  provide  Ham 
Help  listings  free,  on  a  space- 
available  basis.  We  are  not  hap- 
py when  we  have  to  take  time 
away  from  other  duties  to  deci* 
pher  cryptic  notes  scrawled  il- 
legibly on  dog-eared  post  cards 
and  odd-sized  scraps  of  paper. 
Please  type  or  print  (neatly!), 
double  spaced,  your  request  on 
anSVi^x  11"  sheet of  paper  and 
use  upper-  and  lowercase  fetters 
where  appropriate.  Also,  please 
make  a  "1"  look  tike  a  *t*  not 
art  %  "  which  could  be  an  "ei"  or 
an  '"eye, "  and  so  on.  Hard  as  it 
may  be  to  believe,  we  are  not  fa- 
miliar with  every  piece  of  equip* 
ment  manufactured  on  Earth  for 
the  last  50  years!  Thanks  for 
your  cooperation. 

I  am  looking  for  instruction 
books  or  diagrams  for  Navy  re- 
ceivers R~516flJRR*27  (VHF)  and 
CNA-46188AyRBH-3,  and  for  GE 
mobile  (accent)  450-fVIHz  model 
EG48ST8.  Can  anyone  tell  me 
how  to  extend  the  receiver  fre^ 
quency  range  of  the  KDK-2015A 
to  cover  more  of  the  1404Q-15O 
MHz  spectrum?  I  will  pay  rea- 
sonable prices. 

Joel  Jones  W4JQB/7 

PO  Box  745 

Airway  Heights  WA  9901 1 

I  need  a  schematic  for  an  Eico 
model  427  oscilloscope.  I  will  be 
glad  to  pay  any  copying  costs. 

Steve  Stout  KA5CRI/3 

1537  Winslowe  Dr.  #1  B 

Palatine  IL  60067 

Does  anyone  have  an  owner's 
manual  for  a  Drake  TR33-C  2m 
transceiver?  If  you  do,  I  would 
like  to  copy  it  or  pay  you  for  a 
copy. 

John  Vercellino  WB90VV 

4636  Pershing 

Downers  Grove  IL  60S15 

Old-timer  desperately  needs 
service  and  operating  manual 
with  schematics  for  a  Phase- 
master  ll-B  transmitter  manu 
factored  by  Lakeshore  Indus* 
tries,  Manitowoc,  Wisconsin. 

This  old  tube-type  transmitter 
covers  160-10  meters  and  is 
capable  of  CW,  PM,  AM/DSB.  or 
SS8  emission,  It  has  a  vfo,  a 
1626  final  amplifier,  and  utilizes 
a  "tuning  eye,p  tube  as  tuning  in- 
dicator. 


WtU  pay  copying  and  mailing 
costs  or  will  purchase  manuals 
outright.  Thank  you. 

Jeff  GiesarKA/HHQ 

19309  Winesap  Road 

Bothell  WA  98011 

I  need  a  schematic  and  in- 
struction manual  for  a  Halli- 
crafters  SR-46  6-meter  trans- 
ceiver. I  will  pay  for  these  items 
(or  for  copies)  or  I  can  reproduce 
these  documents  and  return 
originals.  Thank  you. 

Theodore  J.  Cohen  N4XX 
0603  Conover  Place 

Alexandria  VA  22308 

I'm  looking  for  an  instruction 
manual  and  schematic  for  a 
Heathkit*  IB-2  impedance 
bridge,  i  would  like  to  copy  and 
return  but  will  pay  copying 
costs.  Thanks. 

Gene  Smart©  WB6T0V 

Nuhanusit  Road 

Hancock  NH  03449 

I  have  an  old  military  transmit- 
ter (World  War  fl  era)P  model  BG- 
696A.  If  was  part  of  the  SCR^ 
274N  Command  Set- 1  would  like 
to  get  this  rig  working,  but  I'm  in 
need  of  necessary  info.  If  you 
have  any  manuals  and  schemat- 
ics, I  would  deeply  appreciate 
your  help,  and  will  pay  any 
return  postage. 

Angelo  Pepe 

2330  Voorhies  Ave.,  Apt  6H 

Brooklyn  NY  11235 

I  need  a  schematic  and/or 
operation  manual  for  a  Trio 
2200-G  2m  transceiver.  I  will  pay 
for  copy  or  copy  and  return  origi- 
nal. Thanks. 

Daniel  H.  Soares  PY2TTP 

PO  Box  12113 

Sao  Paulo  SP  01000 

Brazil 

I  would  like  to  contact  anyone 
with  technical  information  con- 
cerning the  Regency  Model 
ACT-W10  Whamo  scanner  re- 
ceiver. This  is  the  one  with  the 
"combs"  for  frequency  selec- 
tion, I  need  the  theory  of  opera- 
tion and  alignment  data,  I  will 
pay  for  postage,  copy  work,  or 
information, 

Wilbur  T.  Golson  W5CD 

1324  Marque  Ann  Dr. 

Baton  Rouge  LA  70815 
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"    RADIO! 

eguipmeNT 

BROK€RAG€ 

buying?      /el  ling? 
call 

602-526-1105 

and     /ovel 

Call    any lim*.  24hrs   a  day  ' 

SeHefs  list  free! 
fpay  10%  commission  only  if  we  seiiyour  rig  I 


GOTHAM 
ANTENNAS 

(813)584-8489 

SMALL  LOT  TRAP  DIPOLES 


*^417 


[Ask  about  Oir  Novice  Special ! 


|602-326II05 


women 
chonq 


k-413 


/uite  73-fl 
2509  fl.  Campbell  Five, 
Tuc/on,  Rrizono  85719 


MODEL 
TSL  8040 
TSL  4020 


BANDS 
30.40 
4020  15 


LGTH 

78 

40 


PRICE 
S49.9S 
S4795 


SMALL  LOT  SHORTENED  DJPOLES 


SL  8010 

SL  160 
SI  80 
SL  40 


80.40.20. 

15,10 

ISO 

80 
40.15 


75 

130' 

63 

33 


1      FULL  SIZE  PARALLEL  D^POLES 


FPD4J010 
FPD4010 


a0,40.20,  130' 

15J0 
40.20.15.10        63' 


£59.95 

53695 
S35  9b 
534.95 


£4995 


S44.95 


NEW*  PORTABLE  VERTICAL1  IDEAL  FOR 


APARTMENTS.  CAMPING,  TRAILERS' 


Folds  to  5    Package    No  Radtal*.  Required 
Fully  Assemb^d   Full  Legal  Limit    11  V5WR 

MODEL  BANDS  HGHT         PRICE 

PV8010         «0  10  13  S59  95 


PROVEN  DESIGN    GOTHAM  ALL  BAND 

VERTICALS 

v  reo 

160,a0.40.2O.    23' 

15,10,6 

£39,95 

V-80 

80.40.20            23' 
15  10.6 

£37  95 

V40 

40  20.1S.I0-6    23 

£35.95 

r  i  '   t  ■  m  j 

:-:-r-:-;-;v 


FAMOUS  GOTHAM  QUADS 
|||    2  Elemertls  —  3  Bands  Complete  £119  95 

CHAMPIONSHIP  GOTHAM  BEAMS 
Full  Si?«  Complete  Irom  £79  95 

CALL  OR  SEND  LARGE  SASE  FOR  CATA 
LOG   Shipping   Dipoles  &  Verticals 
£2  50  USA:S7  00  Canada;  S5  00  FPO  APO 
Beams  &  Quads  Shipped  UPS  or  Freight 
Collect.  Fla  add  4%  Sales  Taj 

P.O.  Bo*  776  *  Largo,  FL  33540 


1 


1 


— <CSEr>~ 


l 


^^nrrgtT^ 


PRETUNED  -  COMPLETELY  ASSEMBLED  - 
ONLY  ONE  NEAT  SMALL  ANTENNA  FOR 
UP  TO  7  BANDS!  EXCELLENT  FOH  CON- 
GESTED HOUSING  AREAS  -  APARTMENTS 
LIGHT  *  STRONG  -  ALMOST     INVISIBLE! 


FOR  ALL  MAKES  *  MODELS  OF  AMATEUR 
TRANSCEIVERS        -  TRANSMITTERS      - 

GUARANTEED  FOR  2000  WATTS  SSB 
1OO0  WATTS  CW  INPUT  FOR  NOVICE  AND 
ALL  CLASS  AMATEURS! 


COMPLETE  AS  SHOWN  wKh  90  ft.  RG58U-52  ohm  tefcUlinrj.  and  PL2  59  connector,  insult  or*.  3D  fi 
3O0  lb   teat  dacron  end  supports,     center  connectnr  wttlt    built  in     ((ghtninQ    arrcsiar  and  static  discharge  * 
molded,  sealed,  weatherproof ,  retonant  traps  1"K6 '■  you  just  swrtcft  to  band  desved  for  excellent   worldwide 
operation  -  transmuting  and  r*ci*vlng!  LowSWR  o*e*  all  bands   -Tuners  usually  NOT  NEEDED!  Can  be  used  as 
.nvened  V's  -  slopen  -  in  attics,  on  building  tops  or  narrow  tots  .The  ONLY    ANTENNA  YOU  WILL  EVER  NEED 
FOR  ALL  DESIRED  BANDS  -WITH  ANY    TRANSCEIVER  -  NEW  -  EXCLUSIVE*  NO  BALUNS  NEEDED' 

80-40-20-15-10-6  mater -2  trap  —  104  ft.  with  90  ft.  RG5BU    -connector  -Model  99&BUA  $69  95 

4O-2O-15-10  meter  —+  2  trap  —54   ft.  with  90  ft    RG53U    -  connector   -     Model  lOOlBUA  $68  95 

20-15-10  meter  ~   2  trap  —  26ft.  with  9Q  ft    RG58U    -  connector  -   Model  tOOTSUA     $67.95 

SEND  FULL  PRICE  FOR  POSTPAID  INSURED.  DEL.  IN  USA.  (Canada  is  S5.QO  eatiM  for  postage  -  clerical- 
customs  etc.)Of  order  using  VISA    -  MASTER  CHARGE  -  CARD  -       AMER   EXPRESS.    Gtve  number  and  e*. 
date.  Ph  1*308-236-5333      SAM  -  6PM  week  days.  We  ship  in  2-3  days.  ALL  PRICES  WILL  INCREASE 
SAVE  -  ORDER  NOW!    AH  antennas  guaranteed  I  or  1  year.  lO  day  money  back  trial  if  returned  in  new  condition! 
Made  in  USA.  FREE  INFO.  AVAILABLE  ONLY  FROM 


WESTERN  ELECTRONICS 


A74 


^B0 


Kearney,  Nebraska,  68647 


Microcraft's  New  Morse-A-Word 


Eight  character  moving  display. 

Built-in  code  practice  oscillator. 

Excellent  for  learning  Morse  Code. 

Complete  —  no  CRT  or  expensive 
extras  needed. 

Decodes  audio  CW  signals  from  your 

receivers  speaker  and  displays  letters, 
numbers,  punctuation  and  special  Morse 
characters  as  the  cod*  is  received. 


MORSE-A-WORD  Kit  with  4  character  readout 

MORSE-A-WORD  Kit  with  a  character  readout  * 

MORSE-A-WORD  wired  £  tested  with  a  character  readout 


■  lii 


MOlRSf  -  *     WOH£> 

°     1 

LU         HUrTLH 

^   1 

2 

+fzdj£f 

3 

MAWK4  S149.95 
MAWK-&  $169.95 
MAWF         $249  95 


Send  check  or  money  order.  Use  your  VISA  or  Master  Charge.  Add  $3.50  shipping 
and  handling  for  continental  U.S.   Wisconsin  residents  add  4%  State  Sales  Tax, 


v*f>0 


'THicn&cnafit 


Corporation  Telephone:  {41 4)  241-8144 

P,    O,    Box    51 3G.       Thiensville,    Wisconsin    53092 


I 

* 

i 


AMATEUR 
SPECIALISTS 


HI 'STUB 

4UTV. 

5BTV 

031448*,. 

C7  lit,... 

2MB5 

2MHII 


10  thru  40  Meter  V«tk.i*l 
*  10  thru  m  Meter  VatfeftL 
.  2  Meier  Rase  Qriiin-ai  'hlli 
,  7db  3  Mi'ler  Mast1  CuliiiULu . 
.  5  Eieuieul  2  inner  beam, . 
.  11  element  2  meter  hejim 


m  n 

mm 

20.7S 

44  in 


TiLlJH 

MB 

U«HA 

155RA 

.     BA. 

SU4HA 

402RA 

Timio 

xeaoxx 

THSDX 


■  ■■i 


(  /irtipkit-  line  of  Hustler  -  I  l»IJ  For  pno» 

HY-CA1N 

Tn  Efciml  HV-jm  TaOll'  W  »J  1^.00 

4  Ehmmt  k  Meter  beam  42.ST 

3  ESeni*?n*  15  MrhT  \U  «*  *  Hlp.45 
Ltwi^  Jt^in'jt-k'nient  I5iih+*t  144.00 
Lontijiiiiii  5i,-k-fi»ent  iliik^t-i             233  117 

4  ElitiHfit  3)  Meter  1*1.41 

2  El^nH'flt  W  Meter l*i7Jfi 

3  KL'Jjh-ii!  ThunderbJldi  .  .    . ■* 174-711 

Snjvr  Tf»  i  mli  "rhircl  fi  elntMiil,  ....  228.57 
Thumb 'Html  S  Henicqtt  .  2(W.77 

Hy  TifMivr  HWiJ  inrftrv  2HS.45I 

t»  EleriH-tit  '*  iifciiT  bmm.  S2.77 


U\4  .Al\  CHANK  l/P  TUWtRS  &  A<  <  I  as<  m\F$ 


\  1 1  rOss  .    Self  Su^n  miin;  52  if . 

Mi  >~*  'M17  Sidr  Nin-Miirii:  ."31  ft. . 

rfC3SMT/  .S»dVSii|ip.rtni!35ft 

HC;r\>  SelfSu^hJTtjnitT7rt 

J  IC&4HD  Self  Suf^nrtjiif;  .>*  ft 

HG70HI}  .    Self  S^ifjnrlini:  70  h 

HG33MTZ,  .  ..  SideSupp.riinK^H.. 

HE-  \*\\ '  ,  ,  1-:  tacfafc  Mi  ill  it  u  /limit  >witi  1 1 . 

HG-RWE  Remote  Sptem  lor  HE  BW 

Hi:  l-Siai  TimeTfe'TmiHlMhiiHi;  ,T7S!i. 

Ht  -1-2.127 

JR*  I  2-13, 

HCITM25 

fiortms 

ilOTi 
HDH300 

AR2ZX1.   ,  . 
AH40, 
AVll-1 


S24  IS 
KSt  HJ 

44fi  m 

400 JO 

Ihiitil 

ri24,:is 

4*7.(10 

..497.00 

.2951.25 

Tmm  &  Trailer  Using  HU   WV&t&WO 

ToHr«  &  TfauW  l  siins  1 H '-  VIMT73034, JO 

Tcjwit  4c  T  raikr  I'y ^  I  J<  S&S      3300.00 


Allliinrv  ifi.ifci 

. . ,  Hy-Unin  Prituc  Di«iial  377 .06 

iJ>rneJI  fKihiUr  4U.IMI 

r„Cdrnt4l-Piihilier  Ml,(NI 

r  r  .  Avanti  SiilitI  Shite  drnlftpl.  .  1KL7S 
<  iables  AvaJljihk-—  f  jaU  fw  l*ri«* 


^  ll>  MARINE  RADIOS 

rVi»i  rVatTm  M nttieAiBed  7rair*tivti.      3J7.SH 

litvumi   35.        ^inckrtl O turn  12  4  2 Chamek.      299,!fi 

TEM1H)HA\DHE1J) 


S  J 

2   VlrtiT 

347.35 

s-n 

2  Mritt  M-ilh  Tfjiv  Psid 

27J.70 

S-2 

23(JMIi> 

315,00 

S2"l 

230MH2  v.ifliTuruPwcL. 

369jOQ 

S-4. 

■*■"■'' '  M*  iZi 

314.  in 

S.4-T12.  .  .  , 

. .  440  MI!/  w/12  Button  T"iie  fuel, 

,350.10 

M-T18 

. . ,  441)  MHz  w/|H  Button  Tone  Ptad- . . 

377.111 

S-o . ...    ,  .  , 

...  2  Meter,  !>  watt  output 

273.711 

STI 

2  Meier,  ^  «uii  mit|»iit  *  ■i<hk-  jkit! 

30&30 

.Ajirt-n  I*  v  *ui;2  MH-t  SKW  NFTW  NKW  M  V\        33H.OO 


Odiic  Sumin  A%m»  Ul2JiX 

Te&Tn  Ornni  C 

Ten- Tec  CJniru  D. . 

Tri.  Tm   1  lereulu* 444  Arntiltln-r 


97%.4I» 

urn  22 
.79531) 

1325  in 


Sei  ( )t>irr  Ten  Tit  v  Ijiuit  Triced     l.ittnliil  IJij.irirtUn 


^,    Amateur  ei | ui|>mi'nl  aueuttimis  A(  untenria^, 
«K4ptTwf)         1 .1  >D\  USA .  h\  pnrt  Am  when 
Amateur  At  njmim-ni*!  repair  wniiv 


^317  Vance  Jadtaon  Rd  San  Antonio.  TX  78213 

•    I        (800)531-5405  (512)734*7793  in  Texas 
|      \^  F.OB.  ORIGIN 


I 


y?  Reaiter  Service — see  pdrge  62 
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SOCIAL  EVENTS 


Listings  in  this  column  are 
provided  free  of  charge  on  a 
space-avaiiabte  basis.  The 
following  information  should  be 
included  in  every  announce- 
ment: sponsor  r  event,  date. 
ttmet  place,  city,  state,  admis- 
sion charge  (it  any},  features, 
talk  tn  frequencies,  and  the 
name  of  whom  to  contact  for 
further  information.  Announce- 
ments must  be  received  two 
months  prior  to  the  month  in 
which  the  event  takes  place* 
They  should  be  sent  directly  to 
Editorial  Offices,  73  Magazine, 
Pine  Street,  Peterborough  NH 
03458.  Attn:  Social  Events, 

MUSKEGON  Ml 
APR  34 

The  Michigan  Area  Amateur 
Radio  Council  will  sponsor  the 
ARRL  Michigan  State  Conven- 
tion and  Hamfest  on  April  3-4, 
19B1,  at  Muskegon  Community 
College.  On  Friday  evening, 
April  3rd,  the  "Ham  Hospitality" 
room  will  be  open  to  all  at  the 
Muskegon  Holiday  tnn.  At  10:00 
pm  there  will  be  a  presentation 
and  at  midnight,  an  initiation. 
On  Saturday,  April  4th,  doors 
and  registration  will  open  at  8:00 
am  at  the  college.  An  Interesting 
ladies'  program  will  be  pre- 
sented as  well  as  many  other 
events,  Saturday  tickets  are 
$3,00  each,  with  no  advance  or 
mail  ticket  sales.  Swap  and 
shop  table  space  may  also  be 
purchased  on  Saturday.  Ad- 
vanced  registrations  are  re- 
quired for  the  Saturday  dinner 
program.  Overnight  reserva- 
tions should  be  made  directly. 


For  additional  information,  write 
to  MAARC,  PO  Box  691,  Muske* 
gon  Ml  49443,  or  contact  Mr. 
Clarke  Cooper  K8BP,  Conven- 
tion Chairman,  at  (616}*B65-6198. 

ROCHESTER  MN 
APR  4 

The  Rochester  Amateur 
Radio  Club  and  the  Rochester 
Repeater  Society  will  sponsor 
the  Rochester  Area  Hamfest  on 
Saturday,  April  4, 1981,  at  a  new 
location,  John  Adams  Junior 
High,  1525  NW  31  Street, 
Rochester  MN.  Doors  will  open 
at  8:30  am.  There  wilt  be  a  large 
indoor  flea  market  for  radio  and 
electronics  items,  prize  raffles, 
refreshments,  and  plenty  of  free 
parking.  Talk-in  on  146.22/,82 
(WR0AFT),  For  further  in- 
formation contact  RARCt 
WBQYEE,  2253  Nordic  Ct.  NWt 
Rochester  MN  55901. 

UPPER  SADDLE  RIVER  NJ 
APR  4 

The  Chestnut  Ridge  Radio 
Club  will  hold  a  ham  radio  and 
computer  flea  market  on  April  4, 
1981 1  from  9:00  am  to  3:00  pm  at 
the  Education  Building,  Saddle 
River  Reformed  Church,  East 
Saddle  River  Road  at  Weiss 
Road,  Upper  Saddle  River  NJ. 
Tables  will  be  available  for  $10; 
tailgating,  $5.  There  is  no  admis- 
sion fee.  Food  and  drink  will  be 
available.  For  further  informa- 
tion, contact  Jack  Meagher 
W2EHD,  (201)-768-8360,  or  Neil 
Abitabilo  WA2EZN,  (201J-767- 
3575. 


HERE  AT  LAST! 


THE  ALL  NEW 


AZDEN  PSC-3000 

2  METER  TRANSCEIVER 
AND  PSC-300  2  METER  HT 

We'll  Beat  Any  Price  in  This  Issue 


^424 


I#CC  engineering 

116  Country  Farms  Rd.,  Box  140,  Mariton  NJ  08053 
609-9834844  DAILY  6  PM-MIDNIQHT 


COLUMBIA  MO 
APR  4 

The  Central  Missouri  RA  will 
present  Columbia  Hamfest  T81 
on  April  4t  1981,  at  the  Columbia 
Ramada  Inn,  Columbia  MO.  Ad- 
mission will  be  $3,00  al  the  door 
and  advance  tickets  are  avail- 
able for  $3.00  each  or  4  tor 
$10.00.  Prizes  to  be  awarded  In- 
clude an  Icom  lC-2ATand  a  Ken- 
wood TS-13QS.  Many  commer- 
cial exhibitors  will  be  present 
and  a  targe,  hard-surtaced  tail- 
gate area  is  available.  Forums, 
association  meetings,  and  XYL 
activities  will  round  out  the  day. 
A  banquet  on  Friday.  April  3rd, 
at  7:30  pm  at  the  Ramada  Inn 
will  feature  a  talk  and  question 
and  answer  period  conducted 
by  Mr.  James  Dailey,  FCC 
Engineer-in-Charge,  Midwest 
Region,  An  Icom  IC-2AT  will  be 
given  away  at  this  banquet.  Ban- 
quet reservations  must  be  made 
in  advance  and  the  cost  will  be 
$14.00.  Special  group  rates  for 
ovemighters  will  be  made  by  the 
Ramada  Inn.  Talk-in  on  146,76/ 
.16  and  223.34/22494,  For  tick- 
ets, information  on  reserva- 
tions, available  indoor  flea- 
market  space,  etc..  write  to  Co- 
lumbia Hamfest  '81 ,  PO  Box  283, 
Columbia  MO  65201. 


GOTEBORG  SWEDEN 
APR  4  5 

The  Goteborg  Transmitting 
Amateurs  invite  all  interested 
hams  to  an  international  ham 
meeting  in  the  Swedish  Trade 
Fair  Centre,  Goteborg,  Sweden, 
on  April  4-5,  1981.  Featured  will 
be  a  thematic  stamp  exhibition; 
lectures  on  VHF,  UHF(  and  SHF; 
and  meetings  for  YLs,  award- 
hunters,  and  DXers.  Other  pro- 
grams to  be  announced  are  fox- 
hunting, a  mobile-radio  contest, 
and  a  CW  speed  contest.  A  ham- 
fest will  be  held  on  Saturday 
night. 


PADUCAH  KY 
APRS 

The  Paducah  ARES  Club  will 
hold  its  2nd  annual  ham/swap- 
fest  on  Sunday,  April  5,  1981, 
from  8:00  am  to  5:00  pm,  at  the 
National  Guard  Armory,  Padu- 
cah KY.  There  will  be  hourly  as 
well  as  grand  prize  drawings. 
Dealers  will  be  on  hand.  Talk-in 
on  t47,66/.06and  146.52.  For  ad- 
ditional information,  contact 
Larry  Reid  AWT,  Chairman,  220 
Longview  Drive,  Paducah  KY 
42001 


ST.  CLAIR  SHORES  Ml 
APRS 

The  South  Eastern  Michigan 
Amateur  Radio  Association  will 
hold  its  Swap  &  Shop  on  April  5, 
1981,  at  South  Lake  High 
School,  St.  Clair  Shores  Mi- 
There  will  be  a  grand  prize  as 
well  as  hourly  prizes.  Ample 
parking  will  be  available.  For 
table  space,  write  Robert 
Boudreau  WOSRPQ.  271 1 7  Shel- 
boume,  Warren  Ml  48093,  or 
phone  (313)^754-1 793. 

PA RAM US  NJ 
APRS 

The  Bergen  ARA  wilt  hold  a 
Ham  Swap  "N  Sell  on  April  5, 
1981,  at  Bergen  Community  Col* 
lege.  Paramus  NJ.  There  are 
thousands  of  spaces  available 
for  tailgating  only.  Buyers  are 
admitted  free.  Sellers  must  pay 
$3.00  and  bring  their  own  tables. 
For  more  information,  contact 
Jim  Greer  KB2E1,  444  Berkshire 
Road,  Ridge  wood  NJ  07450,  or 
phone  (201  H45^2B55, 

WEYMOUTH  MA 
APR  11 

The  South  Shore  Repeater 
Association  will  hold  its  fifth  an- 
nual ham  auction  on  April  11, 
1981,  at  Central  Junior  High 
School,  Broad  Street,  Weymouth 
MA,  Check-in  begins  at  8:00  am 
and  the  auction  starts  at  12:00 
noon.  There  will  be  a  raffle  with 
a  Yaesu  FT-207R  HT  as  the 
grand  prize,  as  well  as  many 
other  small  prizes  during  the 
auction.  The  winner  need  not  be 
present  to  receive  the  grand 
prize.  Minimum  bids  of  15%  are 
allowed.  Talk-in  on  147.90/, 30. 

KANSAS  CITY  MO 
APR  11-12 

The  PHD  Amateur  Radio 
Assn.,  Inc.,  will  sponsor  the  12th 
annual  Northwest  Missouri 
Hamfest  and  Missouri  State 
ARRL  Convention  on  Saturday 
and  Sunday,  April  11-12, 1981,  at 
the  Kansas  City  Trade  Mart, 
Kansas  City  MO,  from  9:30  am  to 
5:30  pm+  The  1981  directory  of  all 
amateurs  in  the  20-county 
metropolitan  Kansas  City. 
Missouri/Kansas  area  will  be  on 
sale  at  the  hamfest.  Display 
booth  spaces  are  available  at  a 
minimal  cost  of  $40.00  for  a  sin* 
gle  10x12  booth,  which  in- 
eludes  4  passes,  security,  elec- 
tric hookups  if  needed,  tables, 
chairs,  and  free  parking,  For  an 
additional  fee  of  $20,00.  extra 
space  (10x12)  is  available. 
Displays  may  be  set  up  from 
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8:00  pm  to  10:00  pm  on  Friday, 
April  10th,  and  from  7:00  am  on 
Saturday,  April  11th.  For  further 
information,  contact  L  Charles 
Miller  WA0KUH,  7000  NE  120th, 
Kansas  City  MO  64166,  (816)- 
781-7313,  or  Thomas  L  Bishop 
KGTLM.  4936  N,  Kansas,  Kansas 
City  MO  84119,  (913^342^4939, 

FRAMINGHAM  MA 
APR  12 

The  Framingham  Amateur 
Radio  Association  will  hold  its 
annual  spring  flea  market  on 
Sunday,  April  12,  1981 1  at  the 
Framingham  Police  Station  drill 
shed,  Framingham  MA,  Doors 
will  open  at  9:00  am  and  admis- 
sion is  $1,00.  Sellers'  tables  are 
$7.00  in  advance  and  $8.00  at 
the  door  Talk-in  on  J5/,15  and 
.52.  For  more  information  or 
seller  pre-registration,  contact 
Ron  Egalka  K1YHM,  3  DriscoH 
Drive,  Framingham  MA  01701,  or 
phone(6l7}-877*4520. 

RALEIGH  NC 
APR  12 

The  Raleigh  Amateur  Radio 
Society  is  sponsoring  its  ninth 
annual  hamfest  on  Sunday, 
April  12,  1981,  at  trie  Crabtree 
Valley  Mall,  US  70  West,  Raleigh 
NC.  Activities  begin  at  9:00  am. 
General  admission  is  $3.50. 
There  will  be  many  prizes,  in- 
cluding a  first-prize  choice  of  a 
Kenwood  TS-130S  HF  transceiv- 
er and  PS-30  12-voit  power  sup- 
ply or  an  IC-251A  multi-mode 
2-meter  transceiver  with  Mirage 
B-108  80  Watt  amplifier.  Second 
prize  is  a  triband  beam;  third 
prize  is  a  heavy-duty  CDE  rotor 
The  drawings  will  be  held  all  day 
Sunday.  A  covered  flea  market 
will  also  be  featured,  There  will 
be  a  hospitality  room  from  7:00 
pm  to  11, -00  pm  on  Saturday. 
Talk-in  on  WR4ACF  146.04/ 
146.64  and  WR4AOE  146.28; 
146.88.  For  additional  informa- 
tion or  reservations,  write  to 
RARS  Hamfest,  PO  Box  17124, 
Raleigh  NC  27619. 

WELLESLEY  MA 
APR  16 

The  Wellesley  Amateur  Radio 
Society  will  hold  its  annual  auc- 
tion on  Saturday,  April  18T 1981, 
beginning  at  11:00  am,  at  the 
Wellesley  High  School  Cafete- 
ria, Rice  Street,  Wellesley  MA, 
Doors  will  open  at  10:00  am. 
Talk-in  on  60/.03,  .04/.64,  and 
.52.  For  further  information,  con- 
tact Kevin  P.  Kelly  WA1YHV,  7 
Lawnwood  Place,  Charlestown 
MA  02129. 


WAUKEGAN  IL 

APR  18 

The  Civil  Air  Patrol, 
Waukegan  Squadron,  will  hold 
its  first  annual  Spring  Hamfest 
on  April  18.  1981,  from  0700  to 
1700,  at  the  Lake  County  Fair- 
grounds, IL  Rte.  20  and  US  Rte. 
45.  Waukegan  IL  The  donation 
is  $2,00  and  tables  are  $1 .50  on  a 
first-come  basis.  Features  will 
include  a  large  indoor  flea 
market,  refreshments,  and  free 
parking.  Talk-in  on  146.94,  For 
more   information,  call  (312)- 


244-2134,  or  send  an  SASE  to 
W9NXR,  637  Emerald,  Munde* 
lein  IL  60060. 

DAYTON  OH 
APR  24 

The  12th  annual  B* A-S-H  will 
be  held  on  Friday  night  of  the 
Dayton  Hamvention,  April  24, 
1981,  at  the  convention  center. 
Main  and  Fifth  Streets,  Dayton 
OH,  Parking  is  available  in  adja- 
cent city  garage.  Admission  is 
free  to  all  Sandwiches,  snacks, 
and  a  COD  bar  will  be  available. 


Live  entertainment  will  be  pro* 
vtded.  Awards  include  a  new 
synthesized  HT.  For  further  in- 
formation, contact  the  Miami 
Valley  FM  Association,  PO  Box 
263,  Dayton  OH  45401. 

SPOKANE  WA 
APR  25 

The  Inland   Empire  Amateur 
Clubs  will  sponsor  a  swapfest  at 

the  Floral  Building  at  the  Spo- 
kane Interstate  Fairgrounds. 
Spokane  WA,  on  Saturday,  April 
25,  1981,  beginning  at  9:00  am. 


H 


~     1800  to  2500  MHZ 
DOWN  CONVERTER  

Down  Converter  Kit  Printed  Circuit  Board  with  ail  parts  for  assembly. . . $38.50 

Yagi  Antenna  Kit  22  db  gain  with  weatherproof  Shielded  enclosure S40.00 

Tunable  Power  Supply  Kit S34.95 

Antenna  Cookbook  Tested  and  proven  designs , , .  $  9.95 

Assembled  and  Tested  Down  Converter  with  50* RG59 cable  with  75  to 300  ohm  adapt* 
er  ready  to  install. S175.00 

TERMS:  We  will  accept  COD  orders  tor  $25.00  and  over.  All  orders  sent  First  Class  on 
UPS.  Prepaid  orders  we  pay  shipping. 


ic reverter  Inc.  ^MS  P0  B0X  1267 

617-3297493  DEDHAM,  MA  02026 


The  "Communications  Extender"  series  from  Valor 
promises  the  most  exciting  new  products  you  can 
own  this  year!  Mobile  antennas  are  5/8  wavelength 
design  power  rated  at  200  watts.  Adjustable  whips 
allow  field  tuning  for  optimum  VSWR,  typically 
1.5:1  or  less  at  resonance.  "COMM-X"  has  a  typical 
gain  of  3dB  over  1/4  standard,  too.  Made  in  U.S.A. 
with  quality  long-lasting  materials. 


[    MODEL 

FREQ. 

LENGTH 

I     CX-144 

144-148MHZ 

52" 

CX-220 

220-225MHZ 

35" 

A I 


CX-220 

See  you  at  Dayton  Hamvention,  April  24  2$t  19$1 

VALOR  ENTERPRISES,  INC. 
185  West  Hamilton  Street 
West  Milton.  Ohio  45383 


Outside  Ohio:   1800*543  2197 


*>422 


CX-144 


#*  Reader  Servtce—see  page  82 
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Admission  and  exhibit  space 
are  free.  Rea  market  tables  are 
$5.00  per  4"  x  8"  table.  Features 
include  an  auction,  contests, 
raffles,  old  and  new  gear,  a  YLs 
comer,  a  snack  bar,  a  Dixieland 
band,  and  commercial  and  non 
commercial  displays.  Talk-in  on 
146.34/.94  and  146.52.  For  reser- 
vations for  tables,  exhibit  space, 
and/or  a  free  RV  site  (without 
electrical  hookup),  write  Swap 
Fest,  c/o  Jan  Thiemann 
KA7DDU,  7803  E.  Mission,  Spo- 
kane WA  99206- 

MOUNT  PLEASANT  TX 
APR  25 

The  Mount  Pleasant  High 
School  Amateur  Radio  Club  will 
sponsor  an  indoor  swapfest  on 
April  25.  1981,  at  the  Mount 
Pleasant  High  School  campus, 
Mount  Pleasant  TX.  Doors  will 
be  open  from  7:00  am  to 3:00  pm. 
Admission  is  free  and  table 
space  is  $3.00.  Door  prizes  will 
be  awarded.  Talk-in  on  146.34/ 
.94.  For  further  information,  con* 
tact  Scott  Redfearn  N5BQG, 
Box  105,  Mount  Pleasant  TX 
75455. 

AM  BOY  IL 
APR  26 

The  Rock  River  Amateur 
Radio  Club  will  hold  its  15th  an- 
nual  hamfest  on  April  26,  1981, 
at  the  Lee  County  4H  Center  in 
Amboy  IL,  one  mile  east  of  the 
junction  of  Rtes>  52  and  30,  10 
miles  south  of  Dixon  IL+  There 
will  be  free  coffee  and  donuts 


starting  at  8:00  am.  Camping 
space  will  be  available  at  a  nom- 
inal charge.  Six-foot  display 
tables  are  $5.00  each  and 
tickets  are  $1.50  in  advance, 
$2.00  at  the  gate.  Talk-in  on 
.37/ .97  and  .52.  For  full  details, 
contact  Charles  (Chuck)  Randall 
W9LDUt  1414  Ann  Avenue,  Dixon 
IL  61 021  f  or  phone  (B15)-2B4- 
6380. 

NEWTON  MA 
APR  26 

The  Middlesex  Amateur 
Radio  Club  will  hold  its  first  an- 
nual indoor  flea  market  on  Sun- 
day, April  26t  1981,  at  the 
Way  I  and  High  School  Com- 
mons building,  located  on  Rte. 
126,  between  Rtes.  30  and  20, 
Way  land  MAf  from  10:00  am  to 
4:00  pm.  Admission  is  $1.00  at 
the  door  and  ample  off-street 
parking  is  available.  Advance 
reservations  for  tables  are  $6.00 
each  and  at  the  door  $7.50  each 
on  a  first-come-first-served 
basts-  The  doors  will  open  at 
9:00  am  for  setups-  Talk-in  on 
147>96/,36  and  146.52.  For  table 
reservations,  contact  Irving 
Geller  WA1CDW.  Apt.  8422A. 
1450  Worcester  Road,  Framing- 
ham  MA  01701. 

JACKSON  MS 
APR  26-27 

The  Jackson  Amateur  Radio 
Club  will  host  the  ARRL  Missis- 
sippi State  Convention  from 
12:00  noon  to  5:00  pm  on  April 
26,  1981,  and  from  8:00  am  to 


HAM  HELP 


I'm  looking  for  any  informa- 
tion about  a  typewriter,  a  Singer 
Flexo  writer  type  2309,  manufac- 
tured by  the  Business  Machines 
Division  in  the  mid  60s.  The  type- 
writer has  tape  punch  and  tabu- 
late options. 

I  need  especially  information 
on  how  to  interface  the  typewrit- 
er to  a  Z-80-based  microproces- 
sor system,  electrical  and  logi- 
cal diagrams  of  the  typewriter, 
or  the  postal  address  of  the  Sin- 
ger Company.  Im  ready  to  bear 
the  expenses  for  copies  and  for 
mailing.  Thank  you  very  much 
for  any  help. 

Dominikus  Maist  DF6TQ 

Wehrstrasse  37 

7320  Goeppingen 

Federal  Republic  of  Germany 


I  am  in  need  of  a  schematic 
diagram  and  operating  manual 
for  an  Eico  model  425  oscillo- 
scope, produced  in  the  1950s.  Ill 
be  glad  to  pay  copying  costs. 
Thank  you. 

Ed  Danielczyk  K9SXU 

9  Lloyd  St, 

Gary  IL  60013 

I'm  looking  for  information  on 
the  replacement  of  the  7360  bal- 
anced modulator  in  a  Yaesu 
FTDX560  with  solid-state  unit. 
This  is  due  to  the  current  price 
here  of  $26  (Australian)  for  the 
tube.  Thank  you. 

David  B,  Simpson  VK4VHR 

PO  Box  2311 

Mount  Isa  4825 

Queensland,  Australia 


2:00  pm  on  April  27, 1981.  at  the 
Raymond  Road  National  Guard 
Armory,  off  Interstate  20, 
Jackson  MS,  Activities  will  in- 
clude dealers,  forums,  a  flea 
market,  prizes,  and  YL  prizes. 
Admission  is  free.  Swap  tables 
will  be  $5,00  each  day .  Talk-In  on 
146.16J.76,  146.52.  and  3987.5. 
Food  will  be  available  at  the  site 
on  both  days.  A  banquet  will  be 
held  Saturday  night  at  the  Holi- 
day Inn-Southwest.  Please 
make  reservations  for  both  the 
swap  tables  and  the  banquet  En 
advance.  For  more  information, 
contact  Nita  Stone  N5AGV,  Rte- 
1,  Box  157,  Brandon  MS  39042, 
(601)-625-2060. 

WOODBRIDGE  NJ 
MAY  2 

The  DeVry  Technical  Institute 

Amateur  Radio  Club  (WA2MDT) 
will  hold  its  fifth  annual  amateur 
radio  and  computer  flea  market 
on  May  2, 1981,  at  DeVry  Techni- 
cal Institute,  479  Green  Street, 
Woodbridge  NJ.  The  flea  market 
will  begin  at  9:00  am  and  for 
those  who  wish  to  set  up  tables, 
a  fee  of  $3.00  will  be  charged. 
Talk-in  on  146.520  beginning  at 
8:00  am.  For  further  information, 
call  Frank  Koempel  WB2JKU  at 
634  3460  or  Steve  Hajducek 
KA2IFX  at  727-5962. 

MEADVILLE  PA 
MAY  2 

The  seventh  annual  North- 
western Pennsylvania  Hamfest 
will  be  held  on  May  2,  1981,  at 
the  Crawford  County  Fair* 
grounds,  Meadville  PA,  The 
gates  will  open  at  8:00  am.  Ad- 
mission is  $3.00:  children  under 
12  will  be  admitted  free.  Indoor 
table  spaces  are  $5.00  per  space 
and  outdoor  car  spaces  are 
$2.00.  Bring  your  own  tables.  Re- 
freshments  will  be  available. 
Commercial  displays  are  wel- 
come. Talk-in  on  .04/.64.  ,81/,21, 
and  .63/. 03.  For  information, 
write  CARS.  PO  Box  653,  Mead- 
ville PA  16335,  Attention:  Ham- 
fest Committee. 

GRAY  TN 
MAY  2-3 

The  Bristol  Amateur  Radio 
Club,  the  Johnson  City  Amateur 
Radio  Association,  and  the 
Kingsport  Amateur  Radio  Club 
will  hold  their  first  annual  Tri- 
Cities  Hamfest  on  May  2-3, 1981 , 
atthe  Appalachian  Fairgrounds. 
north  of  Johnson  City  (off  High* 
way  137),  Gray  TN,  from  9:00  am 
to  5:00  pm  on  Saturday  and  from 
8:00  am  to  4:00  pm  on  Sunday, 


The  dealer  space  charge  at  the 
door  is  $30.00  for  the  weekend 
for  a  10  x  12  space.  The  ad- 
vance reservation  charge  is 
$25.00  and  must  be  received  by 
April  1,  1981.  The  dealer  charge 
also  includes  security  and  ad 
mission  for  five  employees. 
There  are  approximately  40  RV 
spaces  with  complete  hookups 
renting  for  $5,00  per  night  inside 
the  fairgrounds.  Motels  are 
available  nearby.  Dealers  can 
set  up  anytime  after  Friday  noon 
or  after  6:00  am  Saturday  and 
Sunday.  Advance  reservations 
or  further  information  can  be  ob 
tafned  by  writing  Mary  S,  Btggs 
KA4EXP,  Secretary-Treasurer, 
Tri-Cities  Hamfest,  PO  Box  3682 
CRS,  Johnson  City  TN  37601.  or 
phoning  either  (6l5)-928r1818  or 
(615>*282  1711x380. 

GREENVILLE  SC 
MAY  2-3 

The  Blue  Ridge  Amateur 
Radio  Society  will  hold  its  an- 
nual hamfest  on  May  2-3,  1981, 
at  the  American  Legion  Fair- 
grounds. Highway  25  bypass, 
Greenville  SC,  On  Saturday, 
FCC  exams  will  be  given  at 
Greenville  Tech  from  10:00  am 
till  3:00  pm.  Other  features  will 
include  dealer  exhibits,  inside 
flea  markets,  chicken/pork 
plates,  prizes,  overnight  RV 
parking,  and  motel  rooms  avail- 
able at  the  Ramada  Inn  {1-800- 
228-2000). 

PENNS  PARK  PA 
MAY  3 

The  Warminster  Amateur 
Radio  Club  will  hold  the  7th  an 
nua!  Ham-Mart  on  Sunday,  May 
3, 1981 T  from  9:00  am  to  4:00  pm 
{rain  or  shine)  at  a  new  location, 
Middleton  Grange  Fairgrounds, 
just  minutes  from  1-95  or  the 
Pennsylvania  Turnpike  on 
Penns  Park  Road,  Penns  Park 
PA,  Featured  will  be  door  prizes, 
plus  a  grand  prize  to  be  drawn  at 
3:00  pm,  a  flea  market,  a  free  FM 
Clinic,  and  an  auction.  There  will 
be  refreshments,  rest  rooms, 
and  shelter  available.  Registra- 
tion is  $3.00  per  person,  which 
includes  one  ticket  for  door 
prizes.  YLs,  XYLs>  and  children 
under  14  will  be  admitted  free. 
Seller  (tailgater)  spaces  are 
$2.00  (with  tables  available) 
Talk  in  on  146.52  or  WARC 
147.69/.09.  For  additional  infor* 
mation,  write  WARC,  PO  Box 
113r  Warminster  PA  18974,  or 
call  Mark  Hinkel  WA3QVU  at 
(215)-657-7295+ 
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CONTESTS 


from  page  14 

only  once  for  each  team.  When 
DX/WK  partners  contact  each 
other  it  counts  as  a  double 
multiplier.  Final  score  is  the  sum 
of  QSO  points  times  the  total 
multiplier. 

AWARDS 

Extraordinary  certificates  will 
be  issued  to  the  highest  individ- 
ual score,  DX/WK  teams,  YUOM 
teams,  and  score  for  highest 
single  operator  category. 
Regular  certificates  to  the  high* 
est  state,  country,  and  Cana- 
dian province  winners, 

ENTRIES: 

Logs  must  show  date/time 
(GMT),  RS,  SSBer  number,  part* 
ner's  call,  mode  of  operation,  a 
band,  and  period  of  rest  time. 
Summary  sheets  show  number 
of  states,  Canadian  provinces, 
countries,  YUOM  teams,  DX/WK 
teams,  and  partner  contacts.  All 
entries  must  be  postmarked  by 
May  15th. 

Any  member  desiring  to  enter 
the  DX/WK  team  category 
should  Immediately  send  re- 
quest to:  Lyle  F.  Shaw  KC4LF, 
6329  Fairway  Blvd.,  Apollo 
Beach  FL  33570.  For  record  pur- 
poses, requests  should  be  made 
in  writing.  In  the  week  preceding 
the  QSO  party,  members  wish- 
ing a  partner  may  request  one 
through  system  controls  on 
SSBers  daily  systems.  No  team 
assignments  will  be  made  after 
the  party  begins. 

YUOM  teams  are  seif-evident 


in  their  operation  and  need  not 
file,  Single-operator  category 
members  are  eligible  unJess 
entered  with  teams.  Non-mem- 
bers enter  single  op  only! 
DX/WK  teams  consists  of  a  DX 
and  WK  member.  The  team 
score  is  the  sum  of  both  part- 
ners. Score  to  be  determined 
when  both  logs  are  received. 
When  only  one  log  is  received, 
credit  will  be  given  as  a  single 
operator.  YUOM  teams  consist 
of  one  YL  member  and  one  OM 
member  who  are  related: 
husband/wife,  father/daughter, 
mother/son,  brother/sister  Op- 
eration must  be  from  the  same 
OTH,  using  the  rig  with  his/her 
own  call. 

HELVETIA  CONTEST 

1500  GMT  April  25  to 
1500  GMT  April  26 

Use  all  bands,  1.8  to  28  MHz, 
on  CW  or  phone.  Each  station 
can  be  worked  once  per  band 
regardless  of  mode. 

EXCHANGE: 

RS(T)  pJus  three-figure  serial 
number  starting  at  001.  Swiss 
stations  will  also  give  their  can- 
ton. 

SCORING: 

Each  contact  with  an  HB  sta- 
tion counts  3  points.  The  multi- 
plier is  the  sum  of  Swiss  can- 
tons worked  on  each  band,  26 
maximum  per  band.  Final  score 
is  sum  of  QSO  points  multiplied 
by  the  sum  of  cantons  worked 
on  each  band. 


RESULTS 


1980  SARTG  WORLDWIDE  RTTY  CONTEST 


StngJe  Operator — Class  A 


I3FUE 

350,900 

I7FKO 

278,760 

SM&ASD 

215,670 

W3FV 

215,040 

QJfifC 

195.500 

Mum  Operator— Class  B 

I5WYL 

324.360 

OE9€Ri 

244,720 

G3UUP 

210,540 

OK3KFF 

137,550 

OH2ZV 

128,040 

Shortwave  Listeners — Class 

C 

GAIZD 

22732S 

H  Ball#nb*rQ*r 

164,755 

¥2-281 4/M 

140,400 

G8CDW 

96,960 

K.  Wusln#r 

86.790 

RESULTS 


1980  CAN  AM  CONTEST 

Tropfly  Winners 

Canadian  Combined  Champion:  John  Sluymer  CZ60U 
American  Combined  Champion:  David  Hachadorian  K6LU7 
Canadian  Phone  Trophy:  Doug  Frees  lone  XJSUF 
American  Phone  Trophy:  Jack  Wsbo  W5JW 
Canadian  CW  Trophy:  Graham  Williams  VE2WA 
American  CW  Trophy:  Trey  G a hough  WN4KKZ 
Canadian  Muhl-Op  Champion:  Prince  George  CC  VE7ZZZ 
American  Mulll  Op  Champion:  Slan  Griffiths  W7NI 
Club  Competition:  The  Other  Club  (Wash.,  B.C.} 


ENTRIES  AND  A  WARDS: 

Certificates  will  be  given  to 
the  highest  scorer  In  each  coun- 
try. USA  and  Canadian  call 
areas  are  considered  as  separ- 
ate countries.  Logs  must  be 
postmarked  not  later  than  30 
days  after  the  contest  and  sent 
to;  TM  USKA  K.  Bindschedler 
HB9MX,  Strahieggweg  28,  8400 
Winterthur,  Switzerland, 

Canton  abbreviations  are:  ZH< 


BE,  LU,  UR,  SZ,  OWp  NW,  GLTZGt 
FRP  SO,  BS,  BL,  SHP  ARP  Alt  SGt 
GR,  AG,  TG,  Tl,  VDt  VS,  NEt  GE, 
and  JU. 

H26  Award  — for  contacts 
made  after  January  1T  1979: 
Send  a  list  and  QSL  for  each  of 
the  26  cantons  worked  on  CW 
and/or  phone,  RTTY,  and  SSTV 
to:  Walter  Blattner,  Postbox  450, 
Locarno  6601  Switzerland. 


MM  HELP 


Three  years  ago,  you  pub* 
lished  a  fetter  from  us  asking  for 
hospitality  on  our  visit  to  Cali- 
fornia. Thanks  to  you,  we  made 
many  new  friends  and  had  a 
marvelous  time, 

We  plan  another  visit  to  the 
U.S.  this  August  and  want  to 
spend  a  few  days  in  Washington 
DC,  where  we  don't  know  any- 
one. If  any  family  can  offer  hos- 
pitality for  3  to  4  days,  we  would 


be  glad  to  reciprocate  and  offer 
our  home  for  a  visit. 

We  are  an  easygoing,  adapt- 
able couple  in  our  mid-thirties 
who  enjoy  meeting  people  and 
dislike  formal  hotels.  Michael  is 
an  electronics  engineer  a  hamT 
and  a  pilot,  I  am  a  children's 
nurse. 

We  live  in  a  beautiful  and  his- 
toric part  of  England,  about  2 
hours  from  Edinburgh  and  the 


Lakes  District,  and  about  3 
hours  by  train  from  London.  We 
love  visitors  and  meeting  peo- 
ple, so  I  am  sure  this  vacation 
win  be  as  great  as  our  last. 

Pat  and  Michael  Stott 

"Wellview" 

12  Castle  View,  Ovingham 

England  NE42  6AT 

I  heard  from  a  friend  that 
there  was  a  Dungeons  and  Drag- 
ons net  on  20  or  40  meters  and  I 
would  appreciate  any  info  on 
this.  Thanks. 

Al  Fogleson  KA8HFS 

1654  Dyson 

Muskegon  Ml  49442 


I'm  searching  for  a  Collins 
32S1  transmitter  in  any  condi- 
tion that  is  not  being  used  and  is 

cheap.   State   condition   and 
price. 

HJ\  Schnur 

115  Intercept  Ave. 

North  Charleston  SC  29405 

rm  looking  for  a  Collins  KWM- 
2~to-KWM-2A  conversion  kit, 
Collins  main  tuning  knob 
(553-5787-003).  and  quad  anten* 
na  spreaders. 

Mobie  Steele 

Rte.  3,  Box  273 

Cambridge  MD  21613 

(301>228-7595 
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FUN! 


from  page  34 

6)  Soviet  jamming  stations,  in- 
tent on  keeping  "undesir- 
able" broadcasts  from  being 
received  in  their  country, 
legally  identify  themselves  on 
GW. 

7)  Radio  Berlin  International  op- 
erates from  West  Berlin. 

8}  The  Voice  of  America  is  pro- 
hibited by  Congress  from 
broadcasting  in  any  language 
but  English. 

9)  There  is  a  shortwave  broad- 
cast band  allocated  at  11 
meters. 

10)  Radio  Peace  and  Progress  is 
a  Soviet  shortwave  station. 

11)  "Suomen  Yleisradio"  broad- 
casts from  Samoa, 

12)  SINPO  is  an  acronym  for  the 
Special  International  Pro- 
gramming Organization. 

13)  "The Graveyard"  istheSWUs 
nickname  for  40-meters. 

14)  In  many  countries,  you  have 
to  be  an  SWL  before  you  can 
become  a  ham. 

15)  The  international  Frequency 
List  is  a  publication  listing  in 
five  volumes  all  of  the  world's 
radio  stations, 

16)  The  "Worldwide  TV-FM  DX 
Association"  is  an  organiza- 
tion specializing  in  VHF  UHF 
SWUng, 

17)  Some  countries  require  SWLs 
to  license  their  receivers. 

18)  WCC  in  Chatham  MA,  broad- 
casts news  reports,  in  CW,  on 
6.376  MHz, 

19)  Many  ship  stations  have  the 
same  type  of  four-letter  call- 
signs  as  broadcast  stations, 
e.g.,  KXXX. 

The  U.S.  AM  broadcast  band 
has  only  23  channels. 


ELEMENT  5— HAM  ACROSTIC 

Guess  the  words  defined  and  write  them  over  the  numbered 
dashes.  Next,  place  each  letter  in  the  correct  square  in  the  puzzle. 
The  black  squares  show  word  endings.  The  completed  puzzle  will 
form  a  statement  relating  to  shortwave  listening.  (Illustration  2) 

A)     Medium-wave  antenna 


28  50  42  51 


B) 
C) 

D) 


'The  East  is  Red" 


65    9    41    2    67 


A      shortwave      station's 
"tongue"'. 


5    13  36    8    48  16    17  46 


Jammers  produce  this  .♦.,.*, 

59  18    4    15  31 

E)      Old-style  receiver  component. 

62  58  60  12 


F)  Effect  of  Radio  Moscow  report 
about  Soviet  farming  on  lis- 
teners        

19  27  32  64 

G)  Element  missing  from  Radio 

Moscow's  news  programs. ., . _ 

10  14    1    33  63 

H)     Famous  army  radio  station . , . 

53  35  49 

I)  Woodpecker's  alleged  pur- 
pose  

55  24  25  39  38 

J)      SWLs  throw  this  when  a  rare 

station  is  QRMed 

43  66    3 

K)     Engineering  society 

29  54    6    45 

L)  What  Germans  call  East  Ger- 
many       

37  40  57 
M)     Spanish  "I" 

61  20 
N.)     Iraq  amateur  prefix 

11  26 
O)     Number  of  megahertz  In  SWL 

90-meter  band 

21   22  23  56  47 
P)      RTTY  press  station's  test  let- 
ters        

44  34 

Q)     Your  author's  former  call  suffix     _  _ 

7    30  52 


1 

3 

^ 

4, 

. 

■=■ 

7 

B 

3 

*D 

i} 

13 

u 

ia 

IB 

IT 

ra 

■ ... 

ffi 

: 

22 

n 

i?3 

JJ 

M 

ffl 

17 

^^^ 

-:■ 

s 

sa 

51 

as 

33 
60 

u 

J.3 

3* 

« 

65 

» 

*J 

41 

A.l, 

44 

ti 

M 

1. 

m      -s: 

ii 

57 

53 

M 

jj. 

pa 

SI 

3& 

59 

Bl 

■  b; 

tij 

?4 

fifl 

ST              | 

illustration  2. 

THE  ANSWERS 

Element  1: 

See  Illustration  1A. 

Element  2: 

1-J,  2-S,  3-P,  4-F,  5-M,  6-I,  7  U,  8  Rf  9  Av  1G-T,  11-Nt  12-8,  13-Ot  14-D, 

15-L,  16-G,  17-Q,  18-C,  19  E,  20-H, 

Element  3: 

(Reading  from  left  to  right)  utilities,  broadcast,  tropicals, 
clandestine;  band,  domestic,  program,  listen;  music,  religious, 
interval,  language;  government,  propaganda,  engineer,  overseas; 
calibrate,  foreign,  relay,  static. 


AD   I   OMOSCOWS 


I   N  T 


L  Ol 

s 

R 

B  C 

I 

e| 

illustration  1A> 
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Element  4: 

1)  True— in  a  series  of  experimental  transmissions  during  Novem- 
ber, 1980.  More  SSTV  broadcasts  may  take  place  this  year. 

2)  True— Aren't  they  thoughtful! 

3)  False— WYFR  and  KGEL  among  others,  are  privately  owned. 

4)  False— They're  commercial  stations  transmitting  business  or 
safety  traffic. 

5)  True— Radio  energy  from  the  giant  planet  can  be  detected  at 
those  frequencies  with  the  proper  receiving  gear, 

6)  True— Ironic,  isn't  it? 

7)  False — East  Berlin. 

8)  False— Like  most  international  broadcasters,  the  VOA  trans- 
mits in  dozens  of  languages. 

9)  True— 25,600-26.100  MHz.  Just  below  you-know-what. 

10)  True— Peacefully  progressing  toward  what? 

11)  False— It's  Finnish  for  Radio  Finland. 

12)  False— it's  a  reception  report  form,  similar  to  the  amateur  RST 
system.  The  letters  stand  for:  Signal  Interference,  Noise,  Prop* 
agation,  and  Overall  merit. 

13)  False— It's  the  term  applied  to  the  upper  end  of  the  U.S.  AM 
broadcast  band  where  many  low-powered  stations  are  grouped, 

14)  True— This  is  especially  true  in  many  eastern  European  coun- 
tries where  SWLs  must  obtain  a  certain  number  of  amateur 
GSLs  before  they're  allowed  to  transmit.  So  answer  those  SWL 
QSLs! 

15)  False— Amateur,  maritime,  experimental,  and  a  few  other  types 
of  stations  aren't  listed,  but  just  about  everyone  else  is.  The  ITU 
publishes  it. 

16>  True— You  can  write  them  at  PO  Box  97,  Calumet  City  I L  60409. 
17)  True— As  a  matter  of  fact,  most  countries  slap  a  fee  on  radios 

and  TVs — a  way  of  raising  revenues  to  subsidize  government 

broadcasting. 

16)  True — Great  code  practice. 

19)  True— Confusing,  isn't  it? 

20)  False— One  hundred  and  seven  channels,  but  more  are  on  the 
way  as  soon  as  the  FCC  can  add  more  by  pushing  existing  sta- 
tions closer  together 

Element  $: 

See  Illustration  2A 
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Illustration  2A. 

SCORING 

Element  1: 

Twenty  points  for  the  completed  puzzle,  or  1/2  point  for  each  ques- 
tion correctly  answered. 

Element  2: 

One  point  for  each  station  you  matched  to  its  QTH. 

Element  3: 

One  point  for  each  word  unscrambled. 

Element  4: 

One  point  for  each  correct  answer. 

Element  5: 

One  point  for  each  correct  definition.  Give  yourself  10 extra  points  if 

you  deciphered  the  message. 

Rate  your  SWL  skills  as  follows: 

1-20     —You  listen  to  shortwave  on  a  radio  purchased  from  aside- 
walk  vendor.  Can  sometimes  hear  Radio  Moscow. 
21-40     — You  write  weekly  letters  to  "DX  Mailbag"  and  are  deeply 
thrilled  when  you  hear  your  name  announced  on  the  air 
41-60     — You  monitor  Radio  Warsaw  while  working  Novices  on  40, 
61-60     — You  log  countries  by  the  dozen  and  are  the  object  of  ex- 
treme envy  from  your  peers. 
80-100  +  —A  real  pro.  You're  probably  interviewed  by  Dan  Rather  for 
your  interpretation  of  foreign  broadcasts  during  worlo 
crises. 

Next  month:  ARRL 


HAM  HELP 


I  am  trying  to  locate  loom 
22As,  21 5st  or  similar  radios — in 
working  condition— that  can  op- 
erate just  above  and  just  below  2 
meters  (for  MARS  and  similar 
applications). 

Jim  McCallum  WB6INJ 

10051  PerdidoSt 

Anaheim  CA  92804 

I  need  some  help  learning  to 
speak  Nynorsk,  the  "other  lan- 
guage*'  spoken  in  Norway.  I 
have  some  books  and  can  get 
along  fairly  well  in  Riksmaal, 
and  now  it's  time  to  learn 
Nynorsk. 

Perhaps  there  are  amateurs 
living  in  the  USA  who  speak  this 
language  or  one  of  its  dialects.  I 
would  like  to  arrange  a  weekly 
sked  on  75  or  40  SSB  to  help  get 
this  pronunciation  straight— 
not  to  mention  the  grammar, 


Drop  me  a  line  and  we'll  work  up 
a  sked. 
Tusin  takk  og  paa  gjensyn! 

Nils  FL  Bull  Young  WB8IJN 

920  Greenheart  Drive 

New  Carlisle  OH  45344 

1  need  the  manuals  for  and 
any  details  on  converting  the 
Heathkit  HW-29A  and  Lafayette 
HE45a  6m  rigs  to  FM.  I  would 
also  like  to  convert  a  Gonset  IV 
to  FM.  \  will  pay  for  all  expense 
of  copying  and  mailing. 

Richard  McCubbin 

535  Church  St. 

Portland  Ml  48875 

My  hobby  is  listening  to  short- 
wave  radio  and  DXing.  I  need 
help  because  1  recently  pur- 
chased a  used  Halficrafters 
model  SX  110  receiver,  but  have 
been  unable  to  obtain  an  opera* 


tor's  manual.  If  anyone  has  an 
operator's  manual,  please  con- 
tact me.  Thank  you. 

Edward  L.  Gafford 

221  Royer  Court 

Louisville  KY  40206 

I  am  interested  in  hearing 
from  Field  Day  2  owners  about 
what  kind  of  results  the  unit 
gives  with  less  than  perfect 
codeT  sloppy  code,  QSB.  QRMt 
etc, 

Berand  Kirschner  WBflYCQ 

4439  Jupiter  Drive 

Riverside  CA  92505 

I  am  looking  for  a  crystal-con- 
trolled CS  rig  which  has  4  to 6  or 
more  channels  and  separate 
crystals  for  transmit  and  re- 
ceive, in  LA  or  Orange  counties. 

Al  Gordon 

1726  Spreckels  Lane 

Redondo  Beach  CA  90278 

(21 3^372-8560 

I  need  information  and  a  ser- 
vice manual  for  the  Heathkit® 
DX-100  transmitter,  and  would 


also  like  to  know  of  any  modifi- 
cations done  on  the  rig,  I'll  pay 
for  copying.  Thanks. 

John  S.  Lee  KA4EPR 
17401  NW  20  Ave. 

Miami  FL  33055 

I'm  looking  for  information  on 
a  Northern  Radio  Company. 
Inc.,  F.S.  diversity  converter,  cir- 
ca 1956.  It  is  a  type  174T  model  1, 
serial  180. 1  believe  that  this  is  a 
terminal  unit  for  RTTY,  has  a 
variable  frequency  shift,  and 
was  used  in  the  Air  Force.  I 
would  really  appreciate  any  help 
on  this. 

Gary  L  Young  N3ALL 

Box  1 29 

Wise's  Grove  Road 

New  Brighton  PA  15066 

Does  anyone  have  any  infor- 
mation on  building  test  and 
calibration  equipment  for  the  2-4 
and  3.7-4.2-GHz  ranges?  Also, 
what  would  be  the  lowest  possi- 
ble cost? 

Lamar  Evans  II 

Rte*  1,  Box  87C 

Anacoco  LA  71403 
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LEAM  LINES 


from  page  78 

proper  examination.  Why  pro- 
pose quantitative  growth  while 
running  the  real  risk  of  a  reduc- 
tion in  quality? 

Why  should  the  back  door  be 
opened  for  unqualified  persons 
to  slip  through  and  get  amateur 
privileges?  No  one  stops  any- 


body from  becoming  an  ama- 
teur. Why  should  a  special  route 
be  opened  for  those  who  are  un- 
willing to  exert  enough  effort  to 
earn  the  privilege? 

And  although  the  ARRL  ap- 
pears to  be  viewing  the  matter 
from  the  position  that  It  will  act 
In  accordance  with  the  wishes 
of  the  membership,  it  is  very 


clear  that  in  raising  uncertainty 
about  it  at  all,  instead  of  oppos- 
ing It  from  the  outset,  H  is  plac- 
ing ham  radio  in  possible  jeopar- 
dy. By  expressing  unqualified 
opposition  at  once,  the  League 
would  have  served  notice  that  it 
believes  the  Commission  griev- 
ously wrong.  And  it  Is  about  time 
that  someone  stood  up  to  the 
FCC  for  a  change.  Many  FCC 
proposals  in  recent  years  have 
shown  rather  clearly  that  the 
Commission  is  not  overly  im- 
pressed with  the  necessity  of 
safeguarding  the  continued  ex- 
istence  of   amateur  radio,   at 


least  not  as  we  have  known  it. 
I  believe  that  the  digital 
licensing  proposal  is  one  of  the 
most  dangerous  ever  made,  and 
1  exhort  all  amateurs  to  ponder 
well  what  it  can  mean  in  terms 
of  the  survival  of  our  hobby.  It 
must  be  resoundingly  opposed, 
and  ARRL  directors  must  be 
made  aware  that  their  constitu- 
ents are  solidly  against  it.  Our 
League  must  take  a  position 
consistent  with  the  wishes  of  its 
membership,  for  if  It  fails  to  do 
this,  it  no  longer  deserves  to  be 
considered  the  leading  repre- 
sentative body  in  ham  radio. 


AWARDS 
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tor  Service,  and  radio  communi- 
cations throughout  Australia  in 
general.  Today,  thanks  largely 
to  the  efforts  of  John  Flynn, 
every  cattle  station  and  settle- 
ment in  the  Australian  outback 
has  radio  communications 

Flynn  spent  his  whole  work- 
ing life  in  the  outback  helping 
others,  no  matter  what  nation- 
ality or  color.  Last  year  was  the 
100th  year  since  the  birth  of 
John  Flynn,  and  the  Alice 
Springs  Community  College 
Radio  Club  had  2,000  cer- 
tificates printed  in  memory  of 
this  great  man. 

Amateur  operators  worldwide 
are  encouraged  to  participate  in 
recognizing  the  achievements 
of  such  a  radio  pioneer. 


To  qualify,  all  VK  stations 
must  make  three  contacts  with 
Alice  Springs  club  members:  all 
other  stations  of  the  world  must 
log  at  least  two  contacts  with 
Alice  Springs  club  members. 
The  award  is  also  available  to 
SWL  stations  who  can  log  at 
least  3  station  contacts  heard. 
There  are  no  band  or  mode  re- 
strictions for  the  award.  Listen 
for  VK8s. 

To  apply,  have  your  contacts 
with  the  VKSs  of  the  Alice 
Springs  club  verified  by  at  least 
two  radio  amateurs  or  a  local 
club  secretary.  Keep  in  mind 
that  the  same  station  may  be 
worked  more  than  once  if  the 
contacts  are  separated  by  24 
hours. 

Enclose  your  application 
along  with  a  donation  of  $3,00  to 


the  Awards  Manager,  All  funds 
generated  by  this  award  will  be 
given  to  charity.  Send  you  r  appli- 
cation to:  ASCCRC  Awards 
Manager,  PO  Box  2953,  Alice 
Springs,  Northern  Territory, 
Australia  5750. 

VK8  OUTBACK  AUSTRALIAN 
AWARD 

My  thanks  goes  to  Laurie  Day 
VK8LD  for  forwarding  the  latest 
details  about  the  very  popular 
VK8  Outback  Australian  Award. 

To  qualify  for  the  award,  ap- 
plicants must  make  contacts 
with  members  of  the  Alice 
Springs  Community  College 
Radio  Club.  VK  stations  and 
SWLs  must  contact  at  least  6 
club  members;  all  others  must 
make  a  minimum  of  3  club  mem- 
ber contacts.  To  be  valid,  all 
contacts  must  have  been  made 
after  December  1,  1979,  There 
are  no  band  or  mode  restric- 
tions. 

A  list  of  club  members  can  be 
obtained  by  sending  your  re- 


quest with  3  IRCs  or  $1.00.  Fees 
for  the  award  are:  $2.00  for  VKs; 
$2.50  for  DX  stations,  Forward 
your  list  of  contacts,  verified  by 
two  fellow  amateurs,  to  The 
Awards  Manager,  VK8  Outback 
Australian  Award,  PO  Box  2953, 
Alice  Springs,  Northern  Terri- 
tory, Australia  5750. 

HAMVENTION  STATION 

WD6EOL  and  W8ILC  have  In- 
formed us  that  special-event 
station  W8BI  will  be  operating 
from  the  Dayton  Amateur  Radio 
Association's  communications 
van  on  Hamvention  days,  April 
24,  25,  and  26,  1981.  Special 
Dayton  Hamvention  certificates 
will  be  sent  to  anyone  contact- 
ing W8BI  who  sends  a  large 
stamped  envelope,  Send  QSL  to 

W8BI  (special  event  station). 
P.O.  Box  44,  Dayton  OH  45401. 
Frequencies:  14.295,  7.230,  and 
7.125  (ON).  Times:  Friday,  April 
24,  1800—2200  UTC;  Saturday, 
April  25,  1400—2200  UTC;  and 
Sunday,  April  26,  1400—1800 
UTC. 


W2HSD/1 

NEVER  SAY  DIE 

editorial  by  Wayne  Green 


involved  with  things  like  hi-fi,  car 
stereo,  calculators,  digital 
watches,  radar  detectors,  televi- 
sion sets,  VTRsp  and  dirty-movie 
video  cassettes.  They  had  one 
whote  room  devoted  to  porno 
cassettes! 

There  were  a  few  microcom- 
puter exhibits. .  .such   as  the 


new  H-P  personal  computer  sys- 
tem, the  new  color  Commodore 
system,  TJ.,  Atari,  Mattel,  Bally, 
NECT  Casio,  Panasonic  Quasar, 
APF. ,  ,  etc.  Apple  wasn't  there, 
but  I  did  run  into  Steve  Jobs, 
who  recently  became  a  multi- 
millionaire when  the  Apple 
stock  went  on  the  market.  Every 


from  page  8 

Like  anything  else,  if  you  are  go- 
ing to  make  money  at  gambling 
you  should  know  more  than  the 
information  you  get  in  Reader's 
Digest,  The  fact  is  that  there  are 
a  number  of  very  good  books  on 
the  subject  of  gambling . . .  and 
on  how  to  win.  The  further  fact  is 
that  if  you  know  how  to  gamble 


and  have  some  experience,  you 
can  win  consistently.  I'm  not 
just  talking  about  counting  the 
cards  at  21 I,  which  is  old  hat  by 
now. .  .I'm  talking  about  craps. 

Not  having  done  my  home- 
work... and  not  really  having 
much  time. . .  I  avoided  the  gam- 
bling this  trip. 

CES  has  nothing  whatever  for 
the  ham  business.  It  is  mostly 


DXPEDITION  CALENDAR 

To  better  serve  our  readers  we  are  considering  beginning  a 
DXpedition  Calendar,  if  you  are  interested  in  having  your 
operation  included  in  this  listing,  please  include  locations, 
dates,  callsigns,  frequencies,  operating  hours,  QSL  info,  etc., 
along  with  the  name  of  a  person  to  contact  if  there  are  any 
questions  about  the  operation. 

Please  send  your  DXpedition  info  to  Editorial  Offices,  73 
Magazine,  Pine  Street,  Peterborough  NH  03458,  attention:  DX 
Calendar. 
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NET  OPERATIONS 

We  would  like  to  accumulate  a  list  of  active  nets  and  their 
purposes  for  a  possible  directory.  If  you  are  interested  in  hav- 
ing your  net  operation  listed ,  type  or  print  (neatly)  its  particu- 
lars (purpose,  dates,  frequenciest  etc.)  along  with  the  name  of 
someone  to  contact  should  there  be  any  questions.  Depend- 
ing on  the  response,  a  very  comprehensive  special-interest 
directory  could  result, 

If  you  would  like  to  participate,  write  to  Editorial  Offices,  73 
Magazine,  Pine  Street,  Peterborough  NH  03458,  attention:  Net 
Operations. 


time  the  Apple  stock  drops  one 
point  he  loses  about  $5  mil- 
lion .  ,  how'd  you  like  to  be  in 
that  position? 

A  lot  of  the  consumer  elec- 
tronics magazines  were  there.  I 
got  to  see  a  recent  issue  of  S-9 
. .  .now  shrunk  to  72  pages,  with 
just  12  pages  of  advertising 
. . .  even  thinner  than  onCom- 
puting,  with  its  15  pages  of  ads. 
08  Magazine  is  really  looking 
good,  with  its  increased  ham  ori- 


entation . . .  thus  encouraging 
CBerstomoveon  into  hamming, 
Gordon  West,  the  C0  editor,  has 
rebounded  well  after  his  ex* 
perience  with  the  ARRL  Appar- 
ently the  shafting  was  dis- 
cussed at  length  at  SAROC. 

WEST  QUESTIONS 

Since  a  lot  of  amateurs  get  all 
bent  out  of  shape  at  any  men- 
tion of  the  League,  let's  steer 
clear  of  that  organization  entire- 
ly. Besides.  Tm  really  sick  of 


HAM  LICENSE  CLASSES 

If  you  of  your  club  are  giving  or  planning  to  give  code  and 
theory  classes,  please  let  us  know.  Include  dates  of  each  ses- 
sion* license  classes  taught,  and  the  name  of  someone  to 
contact  for  complete  information.  With  this,  we  can  perhaps 
direct  an  aspiring  amateur  to  a  nearby  class.  More  than  one 
ham  has  been  asked  about  helping  a  beginner  or  a  ham  who 
wishes  to  upgrade  and  was  unaware  that  the  club  across 
town  was  having  classes. 

If  you  would  like  to  have  your  classes  listed,  please  write  to 
Editorial  Offices,  73  Magazine,  Pine  Street,  Peterborough  NH 
03458.  attention:  License  Classes. 


hearing  the  old  saw  that  I  am 
anti-League,  I'm  anti  the  bad 
guyst  no  matter  where  they  are 
...in  Washington,  Newington, 
or  Oregon. 

Now,  to  cases.  Gordon  West, 
the  editor  of  CB  Magazine,  re- 
cently ran  for  office  in  a  national 
club  and  was  refused  the  right 
at  the  last  moment  to  have  his 
votes  counted  by  that  club's 
general  manager.  Attempts  at 


getting  a  rational  explanation  of 
this  weird  and  seemingly  dic- 
tatorial move  have  so  far  been 
frustrated.  Please  then  consider 
this  a  general  call:  If  anyone  in 
the  readership  of  this  magazine 
knows  the  real  reason  for  this 
move,  please  write  it  up  so  it  can 
be  published.  Please  send  this 
information  to  all  ham  maga- 
zines and  let's  see  which  have 
the  guts  to  print  the  tacts. 


MM  HELP 


I  am  in  need  of  a  service 
manual  on  military  transmitter 
T368D/URT.  I  will  copy  and  re- 
turn or  possibly  purchase  out- 
right. Thank  you. 

A.  K.  Seput  KA2AYS 

258  Hillside  Avenue 

Palisades  Park  NJ  07850 

(2011-461-9169  after  7:00  pm 

Can  anyone  help  me  locate  in- 
formation on  a  Harrison  Labora- 
tories model  510  regulated  pow- 
er supply  (0-36  V,  10  A)?  A  man- 
ual or  schematic  would  help  and 
I  will  gladly  pay  for  reproduction 
costs.  Many  Thanks. 

James  O.  Dickinson  W4LLF 

1406  Monmouth  Court  West 

Richmond  VA  23233 

I  need  a  manual  for  an  Eico 
capacitance  meter,  model  955, 
Til  pay  for  photocopying  or  will 
copy  and  pay  postage  both 
ways.  I  also  need  a  power 
transformer  and/or  schematic 
showing  power  transformer  for 
a  Hallicrafters  SX^9  receiver. 
State  cost  of  transformer  in  first 
letter,  please.  All  letters  or  calls 
answered,  Call  collect. 

Ernest  C  Wankowski  KB50J 

551 0B  Follett  Road 

Fori  Sill  OK  73503 

(405>24S-663O  after  1800  CST 


1  need  a  copy  of  the  manual 
for  the  National  NCX-3— an  orig- 
inal or  photocopy  would  be  fine, 
I'll  pay  costs, 

W.  Dennis  W1WA 

Box  1103 

Marblehead  MA  01945 

Alt  Armenian  amateur  radio 
operators  interested  in  getting 
together  on  the  ARARAT  Net, 
please  contact  me  for  sked  and 
information. 

Stefan  Karadian  N8BGD 

7127  Brookridge  Drive 

West  Bloomfield  Ml  46033 

Wanted  are  any  of  the  Collins 
speakers,  models 31 2A-1,  31 2B*1, 
or  270G-3T  along  with  a  Collins 
gear-reduction  knob  like  that 
used  on  the  75A  series  of  receiv- 
ers and  KWS-1  transmitters.  Al- 
so desperately  wanted  is  a  copy 
of  the  instruction  and/or  service 
manual  for  a  Roberts  770X  tape 
recorder  Will  pay  cash  to  have 
manual  copied  or  would  take  a 
used  book  with  all  pages.  Many 
thanks. 

Ciano  R.  E.  Strachan  C6ANI 

PO  Box  N4106 
Nassau  NP,  Bahamas 

[  need  operating  manual  num- 
ber  TM1V5820-358  10    for   the 


R390A  military  receiver,  I  will 
pay  for  copies  or  pay  postage 
both  ways,  Thank  you  very 
much. 

Harold  Sherven  KA9BPS 

951  Christina  Court 

Plainfield  IN  46168 

I    need   information   and  a 

schematic  for  a  Golden  Falcon 
model  T50  power  amplifier,  I 
need  to  know  frequency  ranges 
and  any  other  Information. 

E.  L  Sandefur  N6DSZ 

17711  Van  BurenSt.,#E 

Huntington  Beach  CA  92647 

Is  there  anyone  out  there  who 
can  lend  or  copy  the  circuit  dia- 
gram and  other  info  for  a  mode* 
830   osciltoscope-wobbulator 

made  by  Triumph  Manufactur- 
ing Co,,  Chicago,  lllinois{1950or 
earlier}?  Thanks. 

Ladd  Sajor  W2KG V 

767  Lomas  Street 

Port  St.  Lucie  FL  33452 

I  am  looking  for  schematic 
diagrams  for  the  following  ra- 
dios: E,F,  Johnson  Viking  Rang- 
erfmaroon  and  grey  case),  Navy 
type  CRM3044  (TBY-6),  RT-70, 
andAM-65(MiL) 

I  am  also  looking  for  someone 
with  at  least  a  General  class  li- 
cense who  Is  willing  to  give  the 
Novice  test  to  6  or  7  people.  I 
and  a  few  other  club  members 
do  not  have  licenses  and  we 
have  been  waiting  to  take  our 
tests  for  a  long  time.  The  school 


is  located  In  lower  Manhattan 
near  14th  St.  Thank  you. 

Timothy  O'Neill,  President 

Xavier  High  School  ARC 

1753  Ryder  St. 

Brooklyn  NY  11234 

I  am  looking  for  RIT  mods  for 
the  Heath  HW-8  CW  transceiver 
and  the  Heath  HW-32  20m  Sin- 
gle Bander.  I  would  also  be  inter- 
ested in  other  mods.  Thanks. 

Bill  Graham  N6BMK 

Box  A223A.  Rt.  S 

Paris  KY  40361 

Any  amateur  who  is  a  current 
or  former  member  of  the  United 
States  Army  Signal  Corps  who 
has  served  with,  or  been  at- 
tached to,  Royal  Signals  is  in- 
vited to  become  a  member  of  the 
Royal  Signals  Amateur  Radio 
Society.  Those  who  wish  to  ap- 
ply for  membership  should  write 
to  me  for  application  forms  and 
further  details. 

Cap!.  J,  Cooper  G3DPS 

Vice-President.  RSARS 
"Beimfels",  Old  Odiham  Road 

Alton.  Hants 
G U 34  48 P,  England 

I  need  meter  and  mainte- 
nance instructions  with  parts 
list  for  a  TS-375A/U  vacuum-tube 
voltmeter,  I  also  need  an  oven 
(Ref.  S-105)  with  or  without 
5-MH2  crystal  for  a  TS-186D/UP 
frequency  meter. 

Elmer  H.  Melvin  WA8DJY 

5050  New  Market  Rd 

Hillsboro  OH  45133 
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paddtes  and  it's  ready  to  go  with 
automatic  and  programmable 
memories.  It  has  iambic  opera- 
tion and  dot-dash  memory. 

Five-level  Baudot  is  trans- 
mitted at  60  wpm.  RTTY  and  CW 
ID  are  provided  via  the  ID  button 
and  message  A,  Carriage  return, 
line  feed,  and  letters  are  sent  au- 
tomatically on  the  first  space 
after  63  characters  on  a  line.  All 
up  and  down  shift  is  done  auto- 
matically. A  down  shift  occurs 
on  every  space  to  quickly  clear 
any  garbles  in  reception.  The 
Baudot  mode  also  includes  all 
applicable  features  of  the  CW 
mode. 

In  the  ASCII  mode,  transmis- 
sion speed  is  110  baud.  Both  up- 
per and  lower  case  are  gener- 
ated, and  all  the  features  of  the 
Baudot  mode  are  included  here 
also. 

Controls  and  keys  on  the  494 
are  positioned  logically  and  la- 
bel led  clearly;  pots  are  used  for 


speed,  volume,  tone,  and  weight 

because  they  are  easier  to  use 
than  keystroke  sequences  and 
they  remember  your  settings 
even  if  power  is  lost  or  turned 
off. 

The  MFJ-494  operates  on  9-12 
V  dc  or  110  V  ac  with  optional  ac 
adapter.  The  same  keying  cir- 
cuit used  in  ail  MFJ  keyers  is 
used  in  the  MFJ-494. 

Available  options  for  the  key- 
board include  the  MFJ-S3  and 
the  MFJ-54.  The  53  is  an  AFSK 
plug-in  module.  The  output  of 
the  module  plugs  into  the  mic  or 
phone  patch  jack  for  FSK  with 
SSB  rigs  and  AFSK  with  FM  or 
AM  rigs. 

The  MFJ-54  loop-keying, 
plug-In  module  is  a  300-V, 
60-mA,  loop-keying  circuit  that 
will  drive  your  RTTY  printer. 

For  more  information,  con- 
tact MFJ  Enterprises,  Inc.,  PO 
Box  494.  Mississippi  State  MS 
39762;  (601^323-5869.  Reader 
Service  number  480. 


ELECTRICAL 
POLLUTION  CONTROL 

Electrical  pollution  drives  mi* 
coprocessors  bananas!  Power 
line  electrical  noise,  hash,  and 
spikes  often  cause  erratic  oper- 
ation. In  addition,  severe  spikes 
from  lightning  or  heavy  machin- 
ery  may  damage  expensive 
hardware. 

Electronic  Specialists  recently 
announced  the  Super  Isolator, 
designed  to  control  electrical 
pollution.  Incorporating  heavy- 
duty  spike/surge  suppression, 
the  Super  Isolator  features  3  in* 
dividuaily  dual-pi-filtered  ac 
sockets.  Equipment  interac- 
tions are  eliminated  and  disrup- 
tive/damaging power-line  pollu- 
tion is  controlled.  The  Super  Iso- 
lator will  control  pollution  for  an 
1875-Watl  load.  Each  socket 
can  handle  a  lOOOWatt  load. 

For  more  information,  con- 
tact Electronic  Specialists,  inc., 
171  South  Main  Street,  Natick 
MA  01760;  (61 7J-655-1 532.  Read- 
er Service  number  486- 

PRECISION  TWEEZER  HAS 

BUILT-IN  LIGHT 

Desco  Industries  has  added 
three  models  of  battery-pow- 
ered lighted  tweezers  to  its  line 
of  electronic  assembly  aids. 
These  tweezers  ail  have  stain- 
less steel  blades  and  are  pow- 
ered by  a  single  AAA  battery, 

A  low-cost,  plastic-case  mod- 
el is  available  for  working  in 
poorly-lighted  field  situations. 
Two  stainless-steel-case  mad- 
els  are  available,  one  with  a 
straight  tip  and  one  with  an 
angle  tip. 

For  more  information,  con- 
tact Desco  Industries.  Inc.,  351  F 
Oak  Place,  Brea  CA  92621  ;(7Uy 
990-3005.  Reader  Service  num- 
ber 482, 


YAESU  FT  902DM 

Yaesu  has  announced  an  im- 
proved version  of  the  FT-901DM, 
the  FT-902DM.  While  the  902  re- 
tains most  of  the  features  of  its 
predecessor,  several  important 
changes  have  been  made. 

The  902  covers  all  present  and 
proposed  HF  amateur  bands,  in- 
cluding the  new  WARC  bands, 
The  digital  frequency  readout 
has  been  Improved  to  eliminate 
the  need  for  recaii  brat  ion  when 
changing  modes  or  bands.  The 
built-in  keyer  features  both  dot 
and  dash  memories,  and  the  re- 
ceiver's dynamic  range  has 
been  improved.  Last,  but  not 
least,  the  vfo  knob  now  tunes  in 
the  right  direct  ion  I 

For  more  information,  con- 
tact Yaesu  Electronics  Corp., 
6851  Walthall  Way.  Paramount 
CA  90723.  Reader  Service  num- 
ber 485. 

TEMPO  S-4 

Tempo,  a  pioneering  manu- 
facturer in  the  field  of  synthe- 
sized hand-held  radios,  has  an- 
nounced a  new  440-MH^  FM 
hand-held.  The  new  S-4  is  nearly 
identical  to  the  other  Tempo 
hand-helds  which  are  offered  for 
the  2-meter  and  220-MHz  bands. 

Available  accessories  include 
12-  or  16-button  touchtone™ 
pads.  CTCSS  tone  encoder,  and 
a  leather  carrying  case. 

For  more  information,  con- 
tact  Henry  Radio,  2050  S.  Bundy 
Dr.,  Los  Angeles  CA  90025. 
Reader  Service  number  481. 

NEW  MFJ  HF  WATTMETER 

The  new  MFJ -8 14  HF  watt- 
meter/swr  meter  has  a  fre- 
quency range  of  1.8-30  MHz,  It 
reads  forward  and  reflected 
power  on  two  scales  (2  kW  and 
200  Watts)  on  a  2-1/2"  wide  x 
1-1/2"  high  lighted  meter  (light 


Desco  Industries'  precision  tweezer. 


The  MFJ-814  HF  swr  wattmeter. 
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requires  12  vofts). 

This  power  meter  also  reads 
swr  directly  and  is  calibrated  up 
to  6  to  1  swr.  Three  push-button 
switches  let  you  switch  between 
power  and  swr,  high  and  low 
power,  and  forward  and  reflect- 
ed power. 

Eggshell  white  with  black  top 
and  sides,  the  meter  measures 
6-1/4"  x  3-1/2'*  x  3-1/2". 

For  more  information,  con- 
tact MFJ  Enterprises.  inc.,  PO 
Box  494,  Mississippi  State  MS 
39762;  (601)-323~5869.  Reader 
Service  number  484. 

NEW  MODEL 
FROM  ALUMA  TOWER 

Designed  especially  with  the 
ham  operator  in  mind,  Aluma 
Tower's  new  extra-heavy-duty 
aluminum  tower  meets  our  spe- 
cial needs.  All  uprights  and 
cross  braces  are  1*'  seamless 
drawn-aluminum  tubing  with 
stainless  steel  aircraft  cable 
connecting  the  telescoping  sec- 


tions. The  mast  is  2"  diameter 
x  B1  iong  and  is  supplied  bolted 
in  place. 

Aluma  Tower's  telescoping 
construction  and  tilt-up  style  en- 
able it  to  withstand  any  weath- 
er conditions. 

For  more  information  con- 
tact A  turn  a  Tower  Company, 
1639  Old  Dixie  Highway,  Vero 
Beach  FL  32960.  Reader  Service 
number  479. 

HYGAIN  ADDS  THREE  NEW 
PRODUCTS  TO  TOWER  LINE 

Telex  Communications,  Inc., 
has  announced  the  addition  of 
three  new  products  to  its 
Telex/Hy-Gain  tower  line.  The 
HG-70HD,  a  new  70-foot  {21 .3  m), 
self-supporting  crank-up  tower, 
is  the  tallest  of  seven  towers 
now  offered  by  Telex/Hy-Gain 
The  tower  is  all  steel,  has  four 
sections,  and  features  an  im- 
proved guide  system  providing 
rigid,  close-tolerance  structural 
support  while  leaving  the  tube 


ends  open  for  complete  surface 
galvanizing  and  unrestricted 
moisture  drainage.  This  heavy- 
duty  tower  was  designed  for  an- 
tenna loads  of  up  to  16  square 
feet  (1.5  sq*  m)  in  winds  of  up  to 
60  mph  (96.6  kmph).  The  top  sec- 
tion is  pre-drilled  for  thrust  bear- 
ing bolts,  and  a  rotor  mounting 
plate  is  included. 

Hy-Gain  has  also  developed  a 
new  electric  winch  system,  mod- 
el HG-EW,  that  fits  the  new  HG- 
70HD  as  well  as  the  existing 
54-foot  (16,5  m)  HG-54HD  and 
the  52-foot  (15.8  m)  HG-52SS. 
The  winch  control  box  can  be 
locked,  which  allows  the  tower 
to  be  secure  in  either  the  extend- 
ed or  retracted  position.  It  has  a 
limit  switch  which  prevents  a 
possible  overload  at  the  upper 
stop  position.  A  manual  crank  is 
supplied  also  in  the  event  of  an 
electrical  power  failure.  The  HG- 
EW  is  equipped  with  an  auto- 
matic brake  which  is  always  in 
positive  engagement  when  the 


winch  is  not  operating. 

This  winch  system  can  be 
converted  at  any  time  to  remote- 
control  operation  by  adding  the 
new  Hy-Gain  tower  control  (HG- 
EWRC)  which  has  been  specifi- 
cally designed  as  a  modular  ad- 
dition to  the  HG-EW  winch.  This 
remote-control  unit  allows  the 
operator  to  raise  and  lower  the 
tower  from  a  remote  location 
such  as  a  ham  shack.  The  con- 
trol displays  upper  and  lower 
limit  positions,  up  or  down  oper- 
ating direction,  and  also  pro- 
vides a  fail-safe  sensor  and  indi- 
cator which  automatically  shuts 
off  the  winch  should  extreme 
side  loads  affect  tower  tele- 
scoping. Both  the  winch  and  the 
remote  control  are  available  for 
1 10-  and  220-volt  operation. 

For  more  information,  con- 
tact HyGain,  9600  Aldrich  Ave. 
South,  Minneapolis  MN  55420; 
(612)-8$4-405l.  Reader  Service 
number  463. 


LETTERS 


from  page  24 

Peking,  and  the  street  next  to  it 
was  full  of  shops.  One  large  de- 
partment store  had  a  depart- 
ment selling  only  radio  parts 
such  as  resistors,  capacitors. 
tubes,  transistors,  etc.,  for  peo- 
ple who  wanted  to  repair  their 
own  radios. 

They  also  had  a  black  and 
white  TV  on  sale  for  about  Si 000 
US. 

I  saw  two  fairly  large  tele- 
graph keys  but  I  could  not  find 
anyone  who  spoke  English  to 
find  out  what  they  were  used  for. 

There  was  also  a  shop  nearby 
which  sold  only  TVs.  Incidental* 
ly,  mine  in  the  hotel  did  not  work, 

Fred  Barnes  WA8PCT 
Parma  OH 
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ITS  UGLY  HEAD 


It  was  interesting  to  read  the 
letter  in  the  July  73  sent  to  Or. 
Zbigniew  Brzezinski  by  Dave 
Clark  K8MPF  regarding  his  pro- 
posal to  boycott  stations  in  the 
USSR  using  the  special  Olympic 
prefixes,  In  the  letter,  Dave 
states,  "Normal  communica- 
tions with  the  Soviet  U  prefixes 


should  be  encouraged  since 
amateur  radio  does  provide  a 
system  of  direct  communication 

to  all  parts  of  the  world  regard- 
less of  political  relations/ 

I  should  like  to  point  out  to 
your  readers  that  in  the  case  of 
the  Soviet  Union  this  is  not  en- 
tirely true.  Since  June,  1967,  the 
Soviet  authorities  have  forbid- 
den their  hams  to  communicate 
with  Israeli  amateur  stations  us- 
ing the  4X  or  42  prefix.  Although 
to  my  knowledge  there  has  nev- 
er been  an  official  press  release 
to  this  effect  on  the  part  of  the 
USSR,  it  is  common  knowledge 
here,  and  a  call  to  a  U  or  an  R 
station  or  what  have  you  is 
almost  always  ignored  except 
for  the  occasional  station  who 
will  say  "sorry,  can't  work  you/' 
or  *no  contact/'  For  the  Israeli 
DXer  or  contest  fanatic,  this  is  a 
serious  handicap  as  this  makes 
it  virtually  impossible  to  contact 
or  confirm  19  Soviet  Republics 
(countries)  and  four  zones. 

What  is  Interesting  is  that  In 
the  last  few  years,  amateurs  vis- 
iting Israel  from  other  countries 
and  operating  here  with  their 
own  calls  with  a  slant  4X  tacked 
on  the  end  find  themselves 
besieged  in  pileups  of  Russian 


amateurs  calling  them.  This  in- 
dicates that  the  Russians  have 
relaxed  their  boycott  of  amateur 
radio  in  Israel  to  the  extent  of 
allowing  contacts  only  with  non* 
Israelis  operating  here.  The 
reason  for  this  is  not  clear,  but  it 
could  likely  be  to  avoid  bad 
public  relations  with  American 
and  European  hams  visiting 
here. 

After  much  deliberation  on 
the  problem,  the  Israel  Amateur 
Radio  Club  has  asked  amateurs 
operating  herewith  foreign  call- 
signs  to  avoid  contacting  Soviet 
stations  until  the  Soviet  Union 
rescinds  its  ban  on  contacts 
with  Israeli  stations,  and  to 
make  this  clear  to  the  Soviet  sta- 
tions calling  them. 

It  sure  is  a  pity  that  politics 
raises  its  ugly  head  in  this  area. 
It  should  be  added,  however, 
that  we  have  no  problems  con- 
tacting the  other  eastern  Euro* 
pean  countries,  but  the  USSR 
countries  are  all  missing  in  the 
tallies  of  hams  here  who  have 
been  DXing  since  1967.  We  are 
still  hopeful  that  one  day  this 
condition  will  be  reversed, 

Hams  visiting  Israel  are  invit- 
ed to  use  our  2-meter  repeaters 
and  meet  the  boys  (and  girfs,  hi) 
here.  We  use  the  European  band 
plan  here,  and  the  repeaters  are 
as  follows:  HAIFA  — RC  — 
145.000  in,  145.600  out  (1800  Hz 
tone  access);  SAFED  (upper 
Galilee}— R3  — 145.075  in, 
145,675  out;  BEERSHEBA— R5 


—  145.125  in,  145.725  out;  TEL 
AVIV— R7— 145.175  in,  145.775 
out,  and  JERUSALEM—R9— 
145.225  in,  145.825  out.  Only  the 
Haifa  machine  requires  a  tone 
burst;  all  the  rest  are  straight 
carrier  access. 

Ron  Gang  4Z4MK 
Kibbutz  Urim,  Israel 


VHF  CONTESTING 


A  short  note  to  express  my  in* 
terest  in  the  January  article, 
■VHF  Contesting."  The  appe- 
tizer was  delicious;  now  when 
do  you  begin  the  meal?  You  pro- 
vided a  few  details  on  equip- 
ment, antennas,  spacings,  and 
just  enough  to  evoke,  "yes,  yes, 
go  on."  So, .  .  let's  have  more  of 
the  detail  so  that  more  of  us  can 
learn  more  and  successfully 
give  ft  a  go. 

Bob  Munsey  K6PIU 
Canogs  Park  CA 


=CKER 


WORK  THE  WOODPECKER 


The  January  issue  of  73  has  a 
couple  of  items  on  which  I  would 
like  to  comment- 
First  is  the  Woodpecker 
When  it  first  came  on  the  air,  the 
DX  fraternity  on  1 5  and  20  had  a 
lot  of  ideas  of  what  might  be 
done  to  chase  it  off  the  ham 
bands.  The  "H5hT  sequence 
was  one  of  them,  but  not  very 
practical  for  those  of  us  who 
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don't  have  keys  as  part  of  our 
ham  station  or  who  are  essen- 
tially lazy.  We  don't  have  the 
power  to  compete  with  Radio 
Moscow  to  QRM  them,  but  radar 
depends  on  receiving  an  echo 
for  its  results  and  that  echo 
can't  possibly  be  a  match  for  a 
ham  kW  beamed  in  the  right  di- 
rection with  a  similar  signal.  All 
one  has  to  do  is  tape  record  a 
few  minutes  of  the  woodpecker 
and  play  it  back  at  them! 

If  all  the  ''tuner  uppers"  and 
"  pileup"  participants  would  get 


together  on  a  "Woodpecker's 
Sunday"  and  send  out  the  taped 
signal  all  over  the  band  at  the 
same  time,  perhaps  they  might 
get  the  message. 

The  other  is  your  story,  "Over 
the  HumpM  and  the  references 
to  AG4YN.  Of  course,  before  the 
war  AC4YN  was  the  legendary 
contact  that  you  had  to  work  to 
get  Zone  23.  Your  article  men- 
tions Reggie  Fox  as  AC4YN,  but 
I  have  reason  to  believe  that  it 
was  a  British  Army  group  opera- 
tions and  that  there  were  others 


that  used  the  call  either  before 
or  after  Reggie, 

I  served  in  Italy  during  WWII 
at  AFHQ  Italy  in  a  combined  US 
Signal  Corps/Royal  Signals  op- 
eration, which  has  made  me 
eligible  for  membership  in  the 
Royal  Signals  Amateur  Radio 
Society.  Currently,  there  are 
about  ten  U.S.  hams  who  belong 
to  RSAR&  I  got  a  life  member- 
ship back  when  the  pound  was 
worth  $1 ,80. 1  get  a  lot  of  mileage 
out  of  that  connection  with 
QSOs  with  "G"  stations.  At  the 


time  I  joined,  one  of  the  officers 
was  Sir  Evan  Neppan  G5YN. 
There  was  quite  a  story  on  Sir 
Evan  in  the  Society  publication, 
Mercury,  He  was  a  career  officer 
in  the  British  Army,  had  oper- 
ated from  exotic  spots  all  over 
the  world,  and  had  been  knight- 
ed by  the  Queen,  It  appears  that 
one  of  the  calls  he  had  held  was 
AC4YN,  so  you  figure  that  out!  I 
had  a  nice  letter  from  him  when  I 
joined  and  have  worked  him  on 
the  air. 

Col.  Ed  son  B,  Snow,  AUS  Ret. 
Pompano  Beach  FL 


REVIEW 


from  page  30 

ed  a  measure  of  additional  gain. 

Our  basic  downconverters 
soon  acquired  an  elaborate 
look"  which  reminded  us  of  a 
mini-TVRO  setup,  and  we  some- 
how fell  we  had  set  new  DX 
records  for  solid  MDS  reception 
in  this  heavily  wooded  and 
mountainous  area  of  the  United 
States.  One  aspect  has  definite- 
ly proven  true:  Signal  paths 
which  are  not  line  of  sight  are 
difficult  to  predict  and  use.  Rais- 
ing antenna  height  to  acquire 
line  of  sight  is  often  the  only 
logical  alternative. 

Some  additional  members  of 
our  group  decided  to  construct 
competitive  and  more  expensive 
downconverters,  reasoning  that 
complexity  and  cost  should  pro- 
vide better  results.  Unfortunate- 
ly, we  did  not  find  that  true  and 
had  to  work  like  heck  to  get 
marginally  acceptable  results 
from  those  units.  Our  previously 
acquired  knowledge  of  micro- 
wave construction   techniques 


was  also  required  to  supplant 
marginal  instructions  used  with 
these  units. 

Fortunately,  however,  we  all 
came  out  winners  at  the  end 
and  except  for  me,  everyone  is 
presently  enjoying  watching 
special  TV  programs.  My  partic- 
ular converter  works  great,  but 
I'm  20  miles,  two  mountains, 
and  one  dense  forest  from  the 
MDS  transmitter.  Plans  include 
wrestling  a  3.5-foot  parabolic 
dish/downconverter  setup  to  the 
top  of  an  60-foot  pine  tree  and 
adding  a  second  TV  tuner  be- 
tween the  converter  and  the 
television  for  additional  gain. 
We're  not  giving  up  yet! 

In  conclusion,  the  Universal 
Communications  downconvert- 
er  kits  have  proven  their  worth 
and  are  very  reliable  units.  If  you 
would  like  to  get  your  feet  wet  in 
microwave,  MDS,  or  weather 
satellite  reception,  these  units 
are  a  good  starting  point.  At  the 
present  time,  I'm  also  consider- 
ing the  feasibility  of  modifying  a 
unit  for  TV  satellite  reception. 


Realistic  DX-2QQ  communication  receiver. 


A  number  of  additional  items 
also  will  be  required,  but  a  work- 
ing system  for  under  $400  looks 
very  promising. 

The  original  downconverter 
board  described  here  is  avail- 
able from  Universal  Communi- 
cations, Box  6302,  Arlington  TX 
76011. 

Dave  Ingram  K4TWJ 
Birmingham  AL 

DX  200  RECEIVER 

The  DX-2CKX  sold  by  Radio 
Shack,  is  a  general-coverage 
receiver.  It  tunes  five  bands:  150 
kHz  to  400  kHz,  520  kHz  to  1,6 
MHz,  1.55  MHz  to  4.5  MHz,  4,5 
MHz  to  13  MHz,  and  13  MHz  to 
30  MHz.  It  is  designed  for  the 
reception  of  the  three  most- 
used  forms  of  amplitude-modu- 
lated signals,  which  are  double 
sideband  with  carrier  (AM.  or 
6A3),  single  sideband  without 
carrier  (SSB1  or  3A3j)N  and  make- 
and-break  radiotelegraphy  (CW, 
or 0.1  Ai ).  The  basic  design  is  the 
classic  single-conversion  super- 
heterodyne with  an  intermedi- 
ate frequency  (i-f)  of  455  kHz. 
The  circuit  provides  one  stage  of 
preselection  before  the  frequen- 
cy conversion. 

To  evaluate  this  receiver,  it 
was  compared  with  two  others, 
each  of  recognized  performance 
capability  but  of  other  design 
and  in  a  higher  cost  bracket.  A 
coaxial  switch  was  used  to 
switch  the  reference  antenna 
among  the  three  receivers, 
thereby  ensuring  a  comparable 
signai  to  each.  In  addition  to  off- 
Ihe  air  signalst  a  URM-25D  sig- 
nal generator  was  used  to  make 
measurements  of  sensitivity 
and  of  image  rejection. 

One  of  the  comparison  re- 
ceivers was  a  Yaesu  Model 
FRG-7f  which  uses  the  Wadley 
Loop  system.  This  involves  tri- 
ple conversion,  with  a  first  M  of 
55  MHz,  to  ensure  almost  total 


freedom  from  images.  The  other 
was  the  receiver  section  of  a 
Kenwood  TS-120S,  This  is  a 
single-conversion  receiver  with 
an  H  of  8.8  MHz,  Unless  other- 
wise stated,  off-the-air  signals 
were  obtained  from  an  80-meter 
trapped  dipole  antenna  mount- 
ed 50  feet  above  ground. 

Initially,  the  DX-200  was  tuned 
to  the  AM  broadcast  band.  Here 
it  performed  very  well  indeed. 
Both  selectivity  and  sensitivity 
were  excellent,  and  the  stability 
adequate.  I  rated  it  on  a  par  with 
the  FRG*7  with  but  one  excep- 
tion. With  the  rf  gain  control 
turned  fully  on,  the  set  broke  in- 
to oscillation,  causing  severe 
distortion.  Backing  off  slightly 
on  the  gain  control  stopped  the 
distortion.  With  a  short  indoor 
antenna,  the  rf  gain  could  be  ad- 
vanced fully  without  distortion. 

The  second  check  was  on  the 
longwave  band.  The  DX-200  did 
quite  well  It  is  one  of  the  very 
few  longwave  receivers  I've 
heard  that  doesn't  bring  in  local 
broadcast  band  stations  almost 
as  loudly  as  LF  stations!  There 
was  some  slight  spillover  but 
not  enough  to  be  troublesome. 

In  the  high-frequency  range, 
the  receiver  displayed  varying 
degrees  of  performance.  For  the 
reception  of  shortwave  BC  sta- 
tions, it  did  quite  well  over  the 
whole  spectrum,  fully  equaling 
the  FRG-7  in  all  respects  save 
one:  image  rejection  above  5  or 
6  MHz  is  very  poor.  The  selectiv- 
ity and  sensitivity  were  fully  ade- 
quate for  SWLing  and  I  didn't 
notice  any  frequency  drift.  Even 
the  sponginess  of  the  band- 
spread  dial  was  not  too  objec- 
tionable. 

For  the  reception  of  HF  SSB 
stations,  the  level  of  perfor- 
mance dropped.  In  the  MF 
160-meter  band  and  in  the  HF 
80-  and  40-meter  bands,  signals 
could  be  demodulated  with  ac- 
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ceptable  intelligibility-  As  I  went 
higher,  the  signal  quality 
became  much  worse.  On  1 1  and 
10  meters  the  clarity  approached 
zero!  It  appears  that  there  Is 
enough  instability  in  either  the 
HF  oscillator  or  the  beat  fre- 
quency oscillator  (I  suspect  the 
former)  to  Introduce  severe  f  uzz- 
iness.  These  signals  were,  of 
course,  also  checked  on  both 
the  FRG-7  and  the  TS-120S  to 
make  sure  that  the  difficulty 
originated  in  the  DX-200  and  not 
in  the  transmitter  or  in  some 
propagation  abnormality. 

CW  reception  is  a  bit  better 
than  that  of  SSS  in  that  one  can 
read  a  T5  note  with  no  difficulty. 
In  fact,  there  are  operators  who 
prefer  modulated  notes  over 
that  of  a  pure  sine  wave!  The 
sponginess  of  the  bandspread 
dial  makes  tuning  in  a  CW  signal 
a  bit  of  a  job,  but  it  can  be  done 
with  practice  and  patience.  It's  a 
wee  bit  more  tedious  than  the 
FRG-7;  the  TS-120S,  of  course, 
presents  no  tuning  difficulties. 

The  next  job  tackled  was  at- 
tempting lo  improve  the  image 
rejection  for  frequencies  above 
5  or  6  MHz.  Two  passive  pre- 
selectors {shown  in  Fig.  1)  were 
tested.  One  is  of  a  type  designed 
to  match  a  random-length  end- 
fed  antenna  to  a  low  impedance 
input  to  a  receiver,  The  other  is 
for  low-Z  to  iow-Z;  it  was  used 
with  the  trapped  dipole. 

Both  preselectors  performed 
about  the  same,  They  helped  to 
attenuate  images  in  the  5-  to 
1 0-MHz  range,  but  above  1 0  MHz 
their  selectivity  curves  were  so 
broad  that  they  provided  insuffi- 
cient attenuation  to  the  image, 
And,  of  course,  this  is  the  region 
that  most  needs  additional  im- 
age attenuation!  Scratch  the 
idea  of  a  passive  device. 

An  active  preselector,  a  left- 
over from  the  day  when  !  had  a 
DX-150  receiver,  was  excavated 
from  my  junk  box.  Its  circuit  is 
shown  in  Fig.  2+  In  addition  to 
providing  preselection,  it  sup- 
plies an  appreciable  amount  of 
gain.  Now  the  DX-200  had  plenty 
of  gain,  but  I  noticed  that  it  per- 
formed somewhat  better  with  its 
rf  gain  control  backed  off  a  bit 
from  fully  clockwise.  From  that 
standpoint,  the  additional  gain 
from  the  active  preselector  is 
valuable. 

Us  image  rejection  ability  was 
evaluated  with  signals  from  the 
antenna  and  signals  from  the 
URM-25D  signal  generator.  For 
the  latter;  a  signal  was  injected 
into  the  receiver  at  a  level  which 


caused  a  predetermined  deflec- 
tion of  the  receiver's  3-meter. 
Both  that  deflection  and  the 
URM  25D's  microvoltmeter  indi- 
cation were  noted.  The  DX-200 
was  carefully  tuned  to  the 
signal's  image  and  its  S-meter 
reading  noted.  Next,  the  URM- 
25D's  output  was  advanced  un- 
til the  referenced  S-meter 
deflection  was  again  reached. 
Reading  the  new  value  from  the 
microvoltmeter  provided  an  In- 
dication of  the  receiver's  image 
rejection  capability.  Then  the 
active  preselector  was  intro- 
duced into  the  circuit.  It  was 
tuned  to  the  URM-25Ds  output 
frequency  and  the  whole  series 
was  repeated.  The  additional  in- 
crease in  signal  generator  out- 
put to  return  the  S-meter  to  its 
referenced  value  gave  a  compar- 
ative indication  of  the  effective- 
ness of  the  preselector,  No  at- 
tempt was  made  to  tabulate  ab- 
solute values;  only  comparisons 
were  desired. 

The  results  showed  that 
neither  the  FRG-7  nor  the 
TS-120S  had  enough  image 
response  to  be  recorded.  Also, 
the  active  device  was  signif- 
icantly better  than  either  of  the 
two  passive  preselectors.  Above 
about  16  MHz,  however,  even 
the  active  circuit's  image  rejec- 
tion became  marginal.  It  added 
useful  gain,  however. 

My  conclusion  is  that  it  is  not 
feasible  to  attempt  to  make  sig- 
nificant improvement  in  the  im- 
age rejection  capability  of  a 
receiver  having  an  i-f  of  455  kHz 
for  reception  of  signals  above  16 
MHz  unless  one  is  prepared  to 
use  at  least  two  and  probably 
three  additional  tuned  circuits. 

The  lack  of  good  image  rejec- 
tion on  the  higher  frequency 
ranges  does  not  mean  that  the 
DX-200  is  not  a  good  receiver.  It 
is  highly  sensitive  and  is  as 
selective  as  one  might  want  for 
reception  of  AM  voice  and 
music  broadcasts.  It  is  stable 
enough  to  require  no  retuning 


once  you've  centered  on  a  sta- 
tion. For  many  decades  radio 
listeners  used  receivers  having 
the  same  basic  circuit  as  the 
DX-200  and  found  such  receiv- 
ers quite  satisfactory.  The 
average  SWL  will  find  that  the 
DX-200  fulfills  his  requirements 
In  a  satisfactory  manner. 

I  found  many  things  to  like 
about  the  DX-200.  Its  band- 
spread  is  very  good,  the  quality 
of  the  internal  speaker  is  better 
than  average,  and  there's  a  W% 
headphone  jack  on  the  front 
panel.  The  external  speaker  jack 
on  the  rear  is  of  the  miniature 
type.  Inspection  of  the  schemat- 
ic wiring  diagram  reveals  that 
there's  a  resistor  in  series  with 
the  internal  speaker  and  also 
one  in  series  with  the  head- 
phone jack,  but  none  in  series 
with  the  external  speaker  jack. 
Evidently,  the  audio  output  is 
higher  than  the  internal  speaker 
can  handle,  yet  this  speaker  pro- 
vides room-filling  volume. 

The  wiring  diagram  makes  an 
interesting  study.  The  receiver's 
designers  came  up  with  some 
neat  tricks— too  many  to  com- 
ment on.  They  have  one  practice 
I  cannot  admire,  though.  That  is 
designing  the  receiver  to  have 
Its  power  supply  activated  at  all 
times  when  the  117-volt  power 
plug  is  inserted  into  the  wall 
socket. 

Still  on  the  subject  of  the  wir- 
ing diagram,  it  would  appear 
that  the  set's  overly-optimistic 
S-meter  might  be  made  more 
nearly  realistic  by  adjusting 
resistor  VR202.  if  its  1k  range  is 
insufficient,  the  addition  of  a 
series  resistor  might  do  the  job. 
If  not,  you  always  can  tame  an 
overly-active  S-meter  with  a 
shunt  resistor 

The  DX-200  has  an  owner's 
manual  that's  really  outstand- 
ing. In  addition  to  information 
on  the  receiver,  it  has  many  ex- 
cellent tips  on  using  it.  I  did  find 
four  items  in  it  that  irked  me;  all 
related   to   nomenclature.  The 
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Fig.  1.  Passive  preselector  cir- 
cuits for  the  DX-200.  (a}  For 
random-length  endfed  anten- 
nas.  (b)  For  low-impedance 
antennas^ 


manual  calls  all  random-length 
endfed  antennas  "Jong  wires,1' 
which  is  incorrect,  as  a  long- 
wire  antenna  is  one  many  wave- 
lengths long!  The  other  three 
were  in  the  list  of  radio  terms, 
which  showed  *73s"  Instead  of 
73,  M88s"  instead  of  88,  and  XYL 
instead  of  YF.  But  those  four 
glitches  do  not  seriously  detract 
from  the  overall  excellence  of 
the  manual. 

To  sum  up,  the  DX-200  is  as 
good  a  receiver  of  its  design  as 
you're  likely  to  find  for  the  price. 
Its  design,  the  classic  single- 
conversion  with  an  i-f  of  455  kHz, 
has  inherent  limitations.  Within 
these  limitations,  the  DX  200 
rates  highly,  with  just  two  ex- 
ceptions: the  lack  of  spectral 
purity  in  the  oscillator  and  the 
rubbery  feeling  of  the  band- 
spread  tuning  dial.  If  these  were 
corrected,  Radio  Shack  would 
have  a  receiver  that  would  be 
difficult  to  fault. 

For  further  information,  con- 
tact Radio  Shack,  a  division  of 

+9V 


Fig.  2.  Active  preselector  and  preamplifier. 
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THE  BECKMAN  3010fT£CH  310: 
A  USER  REPORT 

Pssst . , ;  pssst.  Yeah,  you. 
Stop  leafing  through  these 
pages  for  a  second,  I  want  to  ask 
you  a  question. 

Well.  ..OK,  but  don't  try  to 
sell  me  anything — I  get  enough 
of  that  from  TV, 

I  promise — no  sales  pitch  to- 
day. I  would  like  to  know,  of  all 
your  workbench  equipment, 
which  instrument  is  essential  to 
your  testing  needs? 

That's  easy:  my  ohmmeter. 

I  agree,  the  multimeter  is  the 
foundation  tor  most  of  our  diag- 
nostic procedures.  What  is  the 
reason  for  its  wide  popularity? 
Why  do  we  depend  on  it  so 
much?  Many  test  instruments 
have  proven  invaluable  as  trou- 
bleshooting aids,  yet  they  enjoy 
little  of  the  multimeter's  sue* 
cess.  I  think  that  a  prime  factor 
for  the  analog's  success  is  its 
tradition  of  combining  versatile 
service  with  a  low  price  tag.  To- 
day's new  digital  multimeters 
continue  to  carry  out  this  fine 
tradition,  perhaps  improving 
upon  it.  One  of  the  better  of 
these  is  the  Beckman  Super- 
swinger; 

Mold  it!  Are  you  sure  you  got 
the  name  right?  I've  been  shop- 
ping for  a  DMM,  and  I  have  never 
heard  of  this  Superswinger. 

I'm  positive!  You  see,  I  made 
up  the  name- 
Boy,  that's  all  I  need!  As  if  it 
weren't  enough  trouble  keeping 
track  of  all  the  real  meters,  now 
some  joker  invents  his  own. 

If  you  will  be  patient  a  mo- 
ment, I  hope  to  clarify  the  situa- 
tion. I  devised  this  designation 
to  represent  two  real  Beckman 
models,  the  Tech  310  and  the 
3010,  A  sound  reason  exists  for 
merging  the  two:  they're  identi- 
cal. Identical,  that  is,  if  you  dis- 
count the  3010ps  blue  case  and 
the  310+s  tan-colored  one.  Sell- 
ing (he  same  product  in  differ- 
ent boxes  is  strange  in  itself; 
stranger  still  is  asking  the  same 
price. 

Strange?  It  sounds  dumb  to 
me.  Why  go  to  all  the  trouble  and 
expense  in  the  first  place? 

A  very  good  question.  The 
answer  lies  within  the  mystical 
realm  known  as  marketing. 
Beckman.    with    logic    only   a 


Beckman  Tech  310  digital  multimeter. 


marketing  analyst  could  love, 
elected  to  attack  the  formidable 
meter  market  with  two  entirely 
separate  sales  forces.  The  first, 
with  the  3000  series,  focuses  Its 
efforts  on  the  large  industrial 
usei ,  while  the  300  team  tackles 
the  end-user  market,  I  am  told 
that  this  dual-meter,  dual-desig- 
nation approach  is  invaluable 
for  accurately  gauging  market 
penetration.  While  on  the  sub- 
ject of  dual  designations,  unless 
clarification  is  needed,  I  shall 
confine  my  comments  solely  to 
the  3010, 

One  fact  stands  out  through 
all  of  marketing's  dust  and  con- 
fusion; Beckman  makes  an  In- 
credibly good  meter 

Ha!  I've  heard  that  one 
before.  Prove  it 

I  will  substantiate  my  claim 
with  some  cold,  hard  facts: 
Beckman's  unadulterated  spec- 
ifications for  the  3000  series. 
This  Information  applies  equally 
to  the  members  of  the  300 
group,  but  there  is  an  additional 
meter  not  shown  in  the  specs — 
the  Tech  300.  It  has  the  301 0's 
specifications  except  that  the 
dc  voltage  accuracy  is  reduced 
from  0,25%  to  0.50%.  In  addi- 
tion^ both  the  10-A  current  range 
and  the  Insta-Ohms™  function 
are  absent. 

I  like  the  specs,  but  how  much 


would  it  syphon  from  my  bleak- 
looking  bank  account? 

I'm  glad  you're  pleased  with 
the  3010's  numbers.  Neverthe- 
less, as  you  must  already  know 
from  examining  today's  market, 
most  DM  Ms  have  attractive- 
looking  figures.  What  earns  the 
Beckman  its  $140  price  tag  is  its 
superior  performance  in  the  real 
world, 

$140!  My  wife  would  kill  me. 

I  realize  that  the  price  tag 
seems  a  bit  heavy,  but  the  ex- 
cellent quality  of  the  3010  with 
its  easy,  dependable,  and  versa- 
tile operation  makes  it  a  great 
buy.  Take  operator  ease.  Many 
users  are  momentarily  dumb- 
founded when  confronted  by 
some  DMMs  and  their  rows  of 
push-buttons  or  multiple  switch- 
es. With  the  Beckman,  you  will 
never  have  this  problem.  There 
is  positively  no  confusion  or  anv 
biguity  in  using  the  3010*5 
solitary,  large,  analog-styled 
selector  switch. 

I  admit  the  3010  looks  easy  to 
use*  but  why  should  I  buy  it, 
when  I  can  get  a  cheaper  DMM 
that  is  just  as  good? 

Purchasing  a  less  expensive 
digital  multimeter  is  by  no 
means  a  difficult  task.  Matching 
BeckmarVs  craftsmanship  is 
another  story.  To  be  fair,  let's 
make  a  quick  comparison  of  the 
two  meters.  I  think  you'll  agree 
that  ruggedness  is  a  desirable 


attribute  in  test  equipment,  and 
essential  for  ail  portable  instru- 
ments. Multimeters  are  no  ex* 
ception  and  must  endure  a  mul- 
titude of  sins  in  the  form  of 
knocks,  bumps,  and  scrapes. 
Some  of  these  can  be  nastier 
than  others;  a  fall  could  be  fatal. 
If  you  were  to  accidentally 
knock  your  bargain  meter  off  the 
top  of  your  workbench,  would  it 
survive? 

Ouch!  I  hope  so.  Although  I  do 
remember  dropping  my  VOM 
once;  it  never  worked  the  same 
again. 

I'm  afraid  your  bargain-base- 
ment friend  will  share  much  the 
same  fate;  dead  on  arrival.  If  you 
owned  a  3010  in  this  situation, 
you  may  suffer  heart  failure,  but 
the  meter  will  remain  healthy. 
Meeting  military  shock  and  vi- 
bration standards,  the  3010  is 
capable  of  withstanding  the 
abuse  from  a  six-foot  fall  with- 
out blinking  a  digit.  This  rug- 
gedness stems  in  part  from  the 
fire-retardant,  high-impact  ABS 
plastic  case,  but  to  a  larger  ex- 
tent, it  is  due  to  Beckman's  care- 
ful engineering.  This  attention 
to  detail  is  evident  when  you  ex- 
amine the  outside-  All  vulner- 
able  areas,  including  the 
3 Y* -digit  liquid-crystal  display, 
function  switch,  and  test  jacks, 
are  recessed  out  of  harm's  way. 
Venturing  inside,  we  find  the  ex* 
planation  tor  the  3010's  great 
strength — an  unbelievable  low 
number  of  parts.  The  credit  for 
the  fewer  than  forty  active  com- 
ponents  goes  to  a  custom-de- 
signed CMOS  LSI  multiproces- 
sor; Helped  by  a  CD4069  hex  in- 
verter, this  LSI  chip  performs  all 
the  active  DMM  functions* 
which  results  in  a  small,  com- 
pact, and  extremely  reliable 
digital  multimeter. 

Ruggedness  is  only  a  start; 
Beckman  goes  much  further  to 
ensure  a  reliable  meter  with  a 
long  and  healthy  life.  Living  in 
the  "north wets/'  I  appreciate 
the  extra  effort  thai  has  gone  in* 
to  sealing  the  3010.  It  is  well- 
suited  for  this  climate,  offering 
no  easy  pathways  for  the  liquid 
sunshine,  dirt,  or  other  contami- 
nants. On  most  multimeters,  the 
test  jacks  are  open  gateways  in- 
to the  interior,  Beckman  closes 
the  gate  by  physically  dead-end- 
ing these.  While  an  O-ring  pro- 
tects the  selector  switch,  a  large 
gasket  seals  the  LCD  display 
area.  I  have  been  told  that  the 
3010  is  so  welt  sealed  that  it  will 
float.  You  need  not  take  your 
DMM  swimming  to  avail  your 
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self  of  this  added  protection.  A 
recent  graphic  demonstration 
from  a  skeptical  friend  pointed 
this  out.  He  watched  in  helpless 
horror  as  a  glass  of  iced  tea, 
liberally  laced  with  sugar,  dis- 
patched his  three-month-old 
DMM  to  silicon  heaven. 

Beckman  enhances  the  reli- 
ability of  the  3010  further  by  giv- 
ing each  meter  a  100%  burn-in, 
followed  by  a  complete  test  of 
each  function  and  every  range. 
All  of  this  results  in  a  digital 
multimeter  that  is  trouble-free 
and  backed  by  a  one-year  war- 
ranty under  which  Beckman 
agrees  that: 

tf  the  instrument  fails  for  any 
reason  whatsoever,  except 
abuse,  Beckman  will  (at  its  elec- 
tion) repair  or  replace  the  multi- 
meter with  a  new  or  recondi- 
tioned unit  of  equivalent  quality. 

That  sounds  too  good.  Ser- 
vice must  take  forever! 

Wrong,  There  is  only  one  word 
that  can  describe  Beckman  s 
service:  phenomenal!  You  will 
get  no  excuses  or  interminable 
delays  when  you  have  an  ailing 
meter,  instead,  within  one  work* 
ing  day  from  the  receipt  of  the 
meter  at  a  service  center,  a  new 
or  reconditioned  unit  will  be  air 
shipped  to  you. 

The  301 0  certainly  seems  well 
built.  Yet,  that  price  still  scares 
me  a  little. 

Your  reservations  will  fade 
after  getting  to  know  some  of 
the  3010's  features  better.  The 
same  custom  CMOS  chip  that 
helps  make  the  3010  so  tough 
also  contributes  other  useful 
traits.  The  CMOS  construction 
in  conjunction  with  the  low- 
power  LCD  display  ensures  a 
long  battery  life.  A  9-voft  alkaline 
battery  supplies  2000  hours  of 
continuous  operation.  Under 
normal  operating  conditions 
you  can  expect  two  years  of  ser- 
vice from  a  single  battery.  That's 
ten  times  longer  than  other 
hand-held  3Va-digit  meters  pro- 
vide. Couple  this  longevity  with 
a  low-battery  warning  that  sig- 
nals  for  the  last  200  hours  of 
operation  and  you  have  erased 
any  excuse  for  a  dead  battery. 
This  low  power  drain  also  frees 
the  user  from  external  power 
sources,  adapters,  and  chargers 
which  add  unnecessary  weight. 
The  3010  weighs  in  at  a  modest 
16  ounces. 

In  the  world  of  micro-efectron- 
ics,  where  minute  voltages  and 
infinitesimal  currents  are  pre- 
cariously balanced,  outside  dis- 
turbance  from    low-impedance 


sources  can  be  disastrous.  The 
3010Ts  high  input  impedance  of 
22  megohms  babies  delicate  cir- 
cuitry with  less  than  half  the 
loading  of  the  conventional 
DMM's  10-megohm  impedance. 
In  fact,  this  meters  load  factor 
is  far  lower  than  most  VQMs, 

A  baby  around  delicate  equip- 
ment, the  3010  does  not  play 
nursery  games  when  it  comes  to 
life's  cruefer  realities— destruc- 
tive overloads.  The  meter  will 
tolerate  transgression  as  high 
as  1500  V  dc/1000  V  rms  on  the 
voltage  inputs,  and  the  resis- 
tance area  Is  protected  to  300  V 
dc/rms.  Both  can  ward  off  evil 
transients  up  to  6000  volts  in 
size.  The  2-A  current  range  is 
fused  against  overloads,  but  the 
10-A  range  is  vulnerable.  Making 
use  of  an  internal,  0.001  -Ohm  re- 
ststor,  this  10-A  function  Is  total- 
ly defenseless,  lacking  The  most 
paltry  of  fuses.  A  glaring  omis- 
sion on  Beckman's  part?  In  a 
way,  yes,  because  this  does 
open  the  door  to  operator 
abuse.  On  the  other  hand,  by  be- 
ing aware  of  the  potentfal 
danger  and  by  observing  a 
30-second  time  limit,  one  can  ex- 
tend the  upper  current  boundary 
to  20  Amps.  I  have  successfully 
made  measurements  in  excess 
of  17  Amperes  with  no  ill  effects. 
However,  I  cannot  stress  strong- 
ly enough  the  need  to  strictly 
adhere  to  the  30-second  I  imita- 
tion 1 

Another  feature  worth  men- 
tioning is  the  in-circuit  diode/ 
transistor  test  function.  One 
aspect  of  the  3010  rs  that  all  the 
resistance  ranges  are  low  pow- 
ered, and  as  such  cannot  for- 
ward-bias a  semiconductor. 
This  necessitates  that  a  separ- 
ate test  function  be  added  to  the 
meter.  As  usual,  Beckman  goes 
first  class  by  employing  a  dedi- 
cated constant-current  source, 
which,  when  in  operation, 
shows  the  actual  voltage 
dropped  across  a  semiconduc- 
tor junction,  eliminating  all 
guess  work.  The  test,  if  per* 
formed  in-circuit  with  a  parallel 
resistance  greater  than  200 
Ohms,  is  completely  transpar- 
ent. 

I  like  all  of  the  3010's  fine 
features,  but  my  favorite  is 
lnsta*Ohms,  Beckman's  fast, 
versatile  continuity  indicator.  At 
the  moment  of  continuity  detec- 
tion, an  Ohm  symbol  is  dis- 
played In  the  upper  left-hand 
corner  of  the  LCD  display.  With 
tts  virtually  instantaneous  oper- 
ation, InstaOhms  has  created  a 


wealth  of  tests  never  before 
feasible  on  a  purely  digital  multi- 
meter, including  those  with 
audible  indicators,  Prompt  de- 
tection (less  than  100  millisec- 
onds) allows  the  3010  to  ac- 
complish analog-style  tests 
such  as  checking  a  capacitor's 
ability  to  accept  and  hold  a 
charge.  In  this  case,  the  analog 
needle  Is  replaced  by  the  Insta- 
Ohms symbol,  which  appears 
quickly  as  the  test  begins.  The 
charging  capacitor's  apparent 
resistance  falls  within  twice  the 
maximum  of  the  selected  range, 
A  readout  of  the  resistance 
follows  almost  immediately, 
The  cap's  steadily  building 
charge  swings  the  reading  up- 
ward toward  infinity,  until  a 
point  is  reached  where  one  of 
two  things  will  happen,  Depend- 
ing on  the  selected  resistance 
range,  either  the  readout  and 
Insta-Ohms  will  overflow,  or  a 
final  breakdown  value  for  the 
capacitor  will  be  found.  The 
necessity  for  fast  electronics  in 
this  teat  becomes  obvious  when 
you  involve  small  value  caps 
with  their  short  time  constants. 
The  Insta-Ohms  speed  is  such 
that  I  have  had  no  problem 
checking  2.2-uF  and  smaller  tan 
talums. 

Insta-Ohms  has  several  im- 
portant advantages  over  ohm- 
meters  and  audible  continuity 
indicators.  First,  with  the  over- 
load protection  of  300  V  dc/rms, 
you  don't  have  to  worry  about  a 
damaged  meter  movement  or 
bent  and  broken  needles.  Sec- 
ond, as  part  of  the  liquid-crystal 
display,  the  indicator  uses  little 
power,  contributing  greatly  to 
the  meter's  two-year  battery  life. 
Finally,  because  it  isn't  limited 
to  one  or  two  resistance  ranges, 
Insta-Ohms  is  useful  in  tracking 
down  high-impedance  "shorts," 
You  also  have  the  blessing  of 
not  having  to  use  an  override 
switch  on  large  jobs  to  kill  the  in- 
cessant buzz  that  drives  fellow 
workers  up  the  wall. 

I'm  impressed.  I  think  I'll 
spend  the  extra  bucks. 

In  that  case,  you  should  be 
glad  to  hear  that  the  3010  comes 
ready  to  use,  having  a  battery, 
spare  fuse,  safety  test  leads, 
and  operator  manual.  Beckman's 
attention  to  detail  and  quality 
carries  into  their  excellent  ac- 
cessories. The  awkward-looking 
test  probes  are  actually  comfort- 
able to  use.  So  much  so  that  I 
never  gave  them  much  thought. 
Nonetheless,  they  exerted  an  in- 
fluence on  me,  however  subtle. 


This  influence  became  evident 
when  I  had  the  occasion  to  use  a 
regular  pair  of  test  leads  on  a 
240-voit  power  supply,  I  was 
distinctly  apprehensive  at  the 
time,  and  the  reason  why  eluded 
me.  I  now  know  the  reason:  Sub- 
consciously, I  missed  the  added 
security  imparted  by  the  knobby 
node  end  of  Beckman's  safety 
test  leads. 

This  brings  us  to  the  3010's 
operator  manual.  It  is  one  of  the 
best  Tve  seen.  Unlike  the  scant, 
inept  papers  some  manufactur- 
ers try  to  pawn  off  as  manuals, 
the  Beckman  manual  is  an  in- 
depth,  comprehensive  guide  to 
the  understanding  and  use  of 
the  3010.  Although  faulted  as 
being  too  long,  a  premise  I  do 
not  share,  the  manual  is  worth 
the  reading  effort. 

OK,  OK,  Tm  convinced.  Well, 
almost.  There  has  got  to  be  a 
zinger—  you  haven't  mentioned 
one  bad  word  about  the  meter! 

Zinger?  I  don"t  know  if  you 
could  classify  them  as  such,  but 
there  are  a  couple  of  Items  that 
I'm  a  little  less  than  thrilled 
about.  One.  and  the  brunt  of  my 
dissatisfaction  must  fail  upon  it, 
is  the  3010's  built-in  tilt-ball. 
Conceived  as  a  dual-purpose 
hanger/bench  support,  the  wire 
bail  is  all  too  flimsy  for  hanging 
the  meter.  Its  most  unforgivable 
sin  of  sins  is  the  metal  construe- 
tion  which  makes  it  a  great  con- 
ductor and,  thus,  dangerous. 

The  only  other  fault  with  the 
3010  is  that  you  cannot  zero 
the  resistance  function.  This 
becomes  a  factor  only  when  us- 
ing the  lowest  range,  and  the 
resistance  of  the  test  probes  rs 
displayed.  Less  than  0,2  of  an 
Ohm  in  value,  my  objection  cen- 
ters on  the  fact  that  no  means  of 
zeroing  this  reading  is  provided. 

You've  made  a  sale!  I  can  con- 
tend with  those  easily. 

Fine— my  sentiment  exactly, 
If  you  want  to  hunt  exotic  non- 
sinusoidal  waveforms  like  tri- 
angles and  ramps,  look  into 
Beckman's  RMS  3030— current- 
ly the  only  hand-held  DMM  with 
true-rms  measurement  capabil- 

ity- 

For  more  information,  con- 
tact Advanced  Electro*Product$ 
Division,  Beckman  Instruments, 
Inc.,  2500  Harbor  Blvd.,  Fuller- 
ton  CA  82634;  (774)S71-4848t 
ext.  3651.  Reader  Service  num- 
ber 476. 

John  Clawson 
Tillamook  OR 
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INOTEK 
ENGINEERING 
PRESENTS:     RTTY! 
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FO       «**   IJO 


$69*35 


PRO-25  MICROWAVE 

ANTENNAS 
2.0-3.0  Ghz 


fEATl  'R£.V 

"•  Pret  ision  25*  pjrabofn  reflector 
»  S«?jmh?ss  aluminum  teed-boni 

sfurch    ^pydei    mount 

All  metal  ton$tru<  tion 

•  t  d&y  .i^f mbiy 

•  Superior  gtiin 

Only  Daia  Service  Co.  .antenna  otter  the 
superior  methanitdl  and  electrical  pertor- 
ma  nee  of  antennas  manufactured  lo  com- 
mercial   standards   at   a   residential    price? 

Ca/f,  ixtttt*  or  i**  for  our  f/afa  >hwjr* 

^MPE \  T- 1  _!0  and !->«  >o  VTR  tapes  in  sto*  k 


^346 

Data  Service  Company 

3110  Evelyn  Street 

Roseville,  MN     55113 

612-636-9469 


2100  TO  2600  MHz  ANTENNAS 
MINIMUM  24  db  GAIN  OR  GREATER 

C o m p I  ete  System  a s  p i  ctu  red  S 1 99. 95 

(6  month  warranty) 
PC  board,  assembled  and  tested        $79.95 
Power  Supply,  assembled  &  tested    $69.95 
PC  board  wrth  parts,  unassembled    $59.95 
Data  Information  (plans}  S9.95 

Send  cash,  check 
or  money  order  to: 

Phillips-Tech 
Electronics 

Dept.SP-73    *"42' 
5025  N.  68th  St 

Scottsdale, 
I  Arizona  85253 

For  special  quantity 

pricing.  C.O.D/s. 

Ma  $  ter  charge, 

and  VtSA  call: 

(602) 

B4S7419 


AMATEUR  C ALLSIGN  DISPLAY 


wDSJff 


Ideal  for  desk,  shack,  and  operating  posi- 
tion. Neat,  attractive,  colorful.  Top  quality 
throughout.  Size:  3"  *  8"* 
Available  with  or  without  Piexiglas  holder. 
Colors  available:  Black,  blue,  red,  or 
wood  grain  background  with  white  letters; 
or  white  or  yellow  background  with  black 
letters.  Please  specify  2nd  choice  of  color. 
Price:  (without  holder)  $6.00 plus $.75  ship- 
ping;  (frith  holder)  $8.50  plus  SI, 00  ship- 
ping. Shipment  guaranteed  within  two 
weeks  of  your  order.  Cheeks,  cash  or 
money  orders  accepted 
(517)  "588-6255 

G  &  T  SERVICE  COMPANY 

3210  N.  County  Line  Road,  FarweU,  Ml  48622 


^410 
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69 
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95 


llttt    <*fl     AMD    Ht*» 

MODEL  C0O0K 


JirST 


49 
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{1111    IIIIQIMfl     ADD      ft       'IKINl       **ill       t  A  H 

ADD     t   JO        WATCH      FOI       MtPTNM    AMD     tfAPtDUHfir 

SK  ELECTRONICS 


10673     WOOOSURT      ROAD 
GARDEN     GROVE      CA      92M3 


.•-374 


QUAim  MICROWAVE  SYSTEMS 


TRS-80*Owners- 

SEND  AND  RECEIVE 

MORSE   CODE 

•SEND  UP  TO  40  WPM 
•COPY  OVER  100  WPM 
•STORE   MESSAGES 
•  SIMPLE  CONNECTIONS 
TO   CASSETTE  PLUGS 

Program  on  cass*lte  with  instruc- 
tion booklet  only  S9.95+S1.0O 
shipping,       Texans    add  SO. 50    lax. 

Specify  4k,  16k  or   32k  [LEVEL II  onlyt 

p*4D1 

ROGO  Computer  Products 

4752     DeBeers    Drive 
El   Paso,  Texas    79924 

*  Trademark    pi      TANDY  Corp. 


TEST  EQUIPMENT 


^402 


Super  valure  tn  used,  test  equipment  m  gdwl  <©nd 
t>on    Many  mure  in  stock    lend  tar  free  mj' 

HP  ZOO  A  8  Audiq  Oscillator  585.00 

HP  135X  X  Reorder.       .  $!iA&.0O 

HP  6089  VHF  Oscillator 5425.00 

HP  616A  Gitnerntor $375.00 

HP  S55 IB /851B  Spectrum  Analyzer  .      .   .$1,595.0.0 

10  METER  RIG?  CB  BOARD 

Hvgain  40  cminneE  CB  boar<i,  wnh  PLL  tC,  9W  amp 

wMeat  ^inlt^  RF   A  modulalur   nntors,  lot*  mofel    A 

.  connect  i  Dni  and  site  nit  mm  maket  a  TO  m#ler  rpg 

<ji  iJestMbed  m  a  73  Mag  vp^esi.    With  typical  sthe- 

mjti«  1?  oi.  fDiKSOOO?       S9  88each! 

Tttmi:  Add  Pa»U9*.  MC  /  VISA  ,'  A£  Wclcom*! 

Phone  ordtn  wfUcame  on  credit  card  orderit  d0E^=h* 


1 


mm 


FREE  GIANT  CATALOG  of 
ELECTRONIC  BARGAINS 

SPEAKER  KfTS/COMPUTEFI  MAT'L/KITS/GADGETS 
TOOLS/POWER  SOPPLIES/SEMiS/TRANSFORMERS 
1  000 \  ot  Electronic  Parts!     Ui«  Reader  Service  Card! 


COAXIAL  CABLE  SALE 


POLrETHYLENE  DUELECTWC 
RG213  nonconlaminatin^  95*. #  sfneid  mi 
RGl  I AU  TSohmsSrS  sh«W  mil  spec 
RG62U33ohms 
RG8U  SO**'*  shield  . 

LOW  LOSS  FOAM  D1EL£CmtC 

RGflU  97Vfl  GhlGld  white  )ackOl 

RG5BU  80%  shield 

RG58U  95%  Hhtold 

RG5QAU  StrantJed  center  80%  shield.        .      - 


jocnx 

lOcrtt 

29e/tt. 
07c/tL 
lOcftt. 
I1*/tt 


Rotor  cable  2-1BQa  6-22ga  t9«m. 

Cahle— snipping  $Z50  1st  100  tt.  $2.00  each  add'l  100  h 

CONNECTORS 

Pt-259  pusn-oo  adapter  shell  1  Qf13J89 

P12S94SO-239             ...  \&%&M 

Clou&te  Male  ConnectOf  tl.79 

1  tt  patch  cord  w  RC A  type  pkjgs  **ch  eoc  2/%  i  00 

ftoducef  UG-17S  pr  ITS.  I0i|tj& 

UHF  T  (M3S8)  $25§ 

EIpow  (M3S*  SV7* 

F59AfTVt^pe)  lQfll.99 
Connectors—  shipping  10%  addl.SiJ^  minimum 

FREE  CAT  A  LOG -VISA/MASTER  CHARGE- 
C.O.D.  ADD  $1.50-FLA  RES.  ADD  4% 

v*  41i 

NEMAL  ELECTRONICS 

5685  S.W  flOffi  ST,  DS^.  RLO.  MlAML  aOWOA  J3143 
TELEPttONE  OOQ  »1-5fi34 


Enjoy  Satellite  TV  Now 


Better  than  Cable  TV  -  Over  200  TV  and  radio 
services.  Why  waste  money9  Learn  [he  whole 
story  and  build  a  video  system  the  family  can 
enpy,  No  commercials.  FREE  movies,  sports 
and  Vegas  shows— world  wide,  crystal  clear 
reception  connects  to  any  TV  set  Big  (8  x  1 1  in. 
book  loaded  with  delays .  ptiotos.  plans,  kits — 
TELLS  EVERYTHING!  Satisfaction  Guaranteed. 

Send  57  9$  TODAY'  Ado  52  00  lof  1st  mail)  or  cai 

our  24  hour  C  f)  D  rush  order  line  (305)  862-5068 

GLOBAL  ELECTRONICS, 

RO,  Box  219^HT  Maitland,  Florida  32751 
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YAESU  FT-207R  OWNERS 
AUTOMATIC  SCAN  MODULE 

15  minutes  to  in- 
stall; scan  restarts 
when  carrier  drops 
off  busy  switch 
controls  automatic 
scan  on-rjH;  in- 
cludes module  and 
instructions. 

Model  AS  1.  $25.00 

HAM  PACK  1:  Ham  etectfonics  pro- 
grams in  BASIC  for  all  computers 
Design:  coils,  filters,  pads,  L-net- 
worKs,  antennas  and  much  more. 
Calculate  wmd  loads,  ohms,  reac- 
tance, impedance,  etc ;,  $25 

CATV'1;  System  design  for  H.P. 
41 -C:  C/N  T-beats,  dB  mV  -  V,  V  -  dB 

mV,  add  dBs  and  X  mods $25 

Send  check  or  money  order  only.      ^*4U0 

ENGINEERING  CONSULTING 

P.  O.  BOX  94355 
RICHMOND,  B.  C.  V6Y2A8,  CANADA 


2300  MHZ  Antenna 


PRICE 

HNDL 

45-00 

5,00 

35.00 

2.O0 

5  00 

pro 

15.00 

PPD 

This  antenna  is  for  your  2300  MHZ  down  con- 
venor, Design  gain  of  up  to  20 DB  Some  os- 
sembty  required.  Variable  voltage,  150MA 
power  supply  far  down  converters,  8V-1  jV 

SHIP   & 


2300  MHZ  antenna  only 
Powtr  supply  kit 

Power  mpply  PC  board  only 
2300  MHz  PC  Board  w/Dala 


Compiele  system.  230  MHZ  convenor,  antenna, 
power  supply.  i&  coax.  50r  coax  Ready  lo  nook  up 
and  turn  on  £225.00  PLUS  $5  00  shipping. 

No  COO,  Coih  only  in 
money  order  Of  ccrthier  chock 

H.M.  GOODWIN  W5EEY 
11421  FERNAID  AVE. 
DALLAS,  TX  75218  ^393 


Satellite  TV 


FOR  THE  HOME 
Sick  of  Network  TV? 

Our  receiver  lets  you  get 
over  75  channels  of  tele- 
vision directly  from  earth- 
orbiting  cable  TV  satel- 
lites1 HBO.  Showtime,  su- 
per stations,  sports  and 
movies  worldwide 


We  don't  just 
sell  information! 
We  Manufacture 
Hardware! 


From  off  shore  oi  J  ngs, 
data  links  to  hotels 
and  backyard  instal- 
lations, we  wrote  the 
book   Constantly  up- 


dated,   our   94   Page 
technical  information  book  and  catalog  gives  you  ail 
the  fads  Inexpensive  dishes  feeds,  telem- 
etry software,  kits  and  more    Recom- 
mended reading  by  NASA.  The  Office 
Of  Consumer  Affairs  and  quality  com- 
panies li ke  Rockwell/Col II ns  Send 
£7  95  today!        ^AJ ,        ^309 


L 


24-hn. 


CALL 
CO.O. 


Hotiino 


(305)  339-76QQ 


SPACECOAST 


RESEARCH  CORPORATION 
P.O   Box  442-D.  Altamonte  Spgs.  FL  3270T 


ARRL  ATLANTIC  DIVISION 
ft  NY  STATE  CONVENTION 

combined  tfilti 

Rochester 
H/WIFEST 

Bigger  than  ever 

MAY  15-16 

Better  than  ever 

Monroe  County  Fairgrounds 

and  Marriott  Inn 
near  NY  Thnway  exit  46 

For  information  write: 
Hardest,  Box  1388, 
Rochester  NY  14603 
Phone:  716-424-1100 


this  publication 
is  available  in 
microform 


i\*  I 


uaii 


Subscription 

Problem? 


University  Microfilms  International 


300  North  Zeeb  Road 

Dept.  P.R. 

Ann  Arbor.  Ml  48106 

USA 


18  Bedford  Row 
Dept,  P,R. 

London,  WC1R4EJ 
England 


73  Magazine  does  not  keep  subscrip- 
tion records  on  the  premises,  there- 
fore calling  us  only  adds  time  and 
doesn't  solve  the  problem. 

Please  send  a  description  of  the 
problem  and  your  most  recent  ad- 
dress label  to: 


73  Magazine 

Subscription  Dept. 
PO  Box  931 
Farmingdale,  NY  11737 
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MINIATURE  AUTOMATIC 
C.W.     STATION     IDENTIFIER 


MODEL  97813 ,  ONLY  $74.95  • 

COMPLIES  WITH  NEW  FCC  RULES  PARTS  09.  91   93.95 

•  MULTI-MODE  OPERATION:  MANUAL  SEMI  AUTO 
AND  AUTQ 

MANUAL  MODE  —  A  pushbutton  switch  triggers  the  iden- 
li1*i  which  keys  the  transmitter  tor  me  duration  of  the  10 
cycic 

SE HI  AUTO  HOP!  —  Tht  PR  hne  actoaies  itie  iD'or  if  the 
repeal  interval  rime  has  elapsed  and  keeps  the  transmitter 
keyed  throughout  the  rjuraiton  ol  the  i0  cycle 

AUTO  MODE  —  The  JdenWier  will  key  I  he  transmitter  and 
ID  every  time  the  repeal  interval  time  has  elapsed 

•  CONNECTS  DIRECTLY  TO  MICROPHONE  AND  PTT 
INPUTS  OF  MOST  TRANSMITTERS  MINIATURE  SIZE 
MAKES  IT  FEASIBLE  TO  MOUNT  IMSIOE  THE 
TRANSMITTER 

•  PROGRAMMABLE  CODE  SPEED  TON*  AND 
REPEAT  TIME 

•  ADJUSTABLE  CODE  AUDIO  LEVEL 

•  PREPROGRAMMED    MEMORY    ELEMENTS    - 

254  OR  (510  BrT)  (OPTIONAL  \ 

•  SIZE  —  t  X  4  INCHES 

•  INCLUDES  SWITCHES  WIRING  AND  INSTRUCTION 
MANUAL 

•  ONE  YEAR  WARRANTY    *  MADE  IN  U  5  A 

•  Include   $3   sfcpg/hdlg.,    55   foreign. 

CA   res  add  safes  lax        allow  lour  weeks  delivery. 

Securitron 

P.O.  Box  32145  •  San  Joae,  Ca.  95132 
Phone  {406)  2948383        ^408 


DXERS  -BOOST 
POWER  10X  + 


mc 


FH0CE5S0R 
0* 


ki 


-ft 


•uc 


vevtL 


MDDEL     BPlOO 


$0U<rcHWER 


SO"— »ER 


MODEL  SP100 


WITH  THE  FIELD  PROVEN  SOUND- 
POWER  MODEL  SP100  AUDIO 
SPEECH  PROCESSOR  (Patent 
Pending) 

Uses  new  techniques  to  increase 
effective  talk  power  over  10X— vastly 
improve  intelligibility—punch  through 
pile-ups  using   the  outer  sidebands 

Easily  installed—15  day  money  back 
guarantee  if  not  satisfied— 1  year 
warranty 

ONLY  $79.95  add  $3.00  handling  and 

shipping. 

Optional  AC  power  supply  Model  PS9 

only  $5,95 

Send  check  or  money  order  or,  FOR 
MORE  INFORMATION  WRITE 

Soundpower-P.O.  Box  426 

17  Clinton  Park  Dr. 

Bergenfield,  N J.  07621 


-360 


Reader  Service— see  pags  82 
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electroijicg 


Toll  Free  Number 
800-528-0180 

(For  orders  only) 


1900  MHi  10  2500  MH*  DOWN  CONVERTER 

This  reeetvel  i    unable  a  rang*'  ol  I9Q0  to  2500  mc  and  ts  mlended  for  amateur  radio  use  The  local  oscillator  is  voltage  controlled  (•  el  making  ihe  l-l  range  appro*  i  ma  l*i  I  v  54 

lo  BJ3  mc  (Channels  2  to  7\ 

PC  BOARD  WITH  DATA  %^m 

PC  BOARD  WtTH  CHIPCAPACITQRS  n  **4  ^ 

PC  BOARD  WITH  ALL  PARTS  FOR  ASSEMBLY  S69  99 

PC  BOARD  WITH  ALL  PARTS  FOR  ASSEMBLY  PLUS  2N6603  *«9  00 

PC  BOARD  ASSEMBLED  AND  TESTED                                           .  S99  99 

PC  BOARD  WITH  ALL  PARTS  FOR  ASSEMBLY.  POWER  SUPPLY  AND  ANTENNA  S 1 59  99 

POWER  SUPPLY  ASSEMBLED  AND  TESTED  S*9  99 

YAGI  ANTENNA  4  LONG  APPRO*  20  TO  23  dB  QAiN  **9  99 

YAGi  ANTENNA  4  WITH  TY PE  |N,  BNC,  SMA  Connetlor)  $6«  99 

2  FOOT  DISH  WITH  FEED  AND  MOUNT  S59.99 
2300  MH?  DOWN  CONVERTER 

Includes  converter  maun  lord  In  antenna,  power  supply,  Plus  90  DAY  WARRANTY  $259.99 

OPTION  AM  MRF902  in  front  enu.  (7 dB  noise  figure)  ....  $299.99 

OPTION  N2  2N66Q3  In  Iront  end  (5dB  noise  liguro)  ...  ...  .    .  S359.99 

2300  MM/  DOWN  CONVERTER  ONLY 

i0  dB  Nuise  Figure  23  0B  gam  in  box  with  N  coon  Input  F  conn  Output  *^9  99 

7  dB  Nutse  Figure  23  dB  gain  tn  box  with-  N  conn  input  F  conn  Outpul  Si 69  99 

SctQr.         F.qute  23  dB  gam  in  box  with  SMA  conn  Inpul  F  conn  Oufput  $18999 

DATA  FS  INCLUDED  WITH  KITS  OR  MAY  BE  PURCHASED  SEPARATEL  V  $  15  00 

Shipping  and  Handling  Cos  I 

Receive*  K<!s  and  $1  50  Power  Supply  add  %2  00,  Antenna  add  IS  00  Optic*"  t/2  add  S3  00  For  complete  system  add  $7  50 


HOWARD/COLEMAN  TVRO  CIRCUIT  BOARDS 

DUAL  CONVERSION  BOARD  $25  00 

T  nr,  tn  .h.|  prnvides  conversion  from  the  3  7  4  2  band  first  lo  900  MH/  where  gain  and  bandpass  filtering  are  provided  and.  second,  to  70  MHz.  The  board  contains  boln  local 

oscillatory. .  arte  fixed  and  tr  ■  - -•  .arable,  and  the  second  miner  Construction  <s  greatly  simplified  by  the  use  of  Hybrid  IC  amplifier*  for  the  gam  stages  Bare  boards  c 

S25  el  nated  lhal  parts  lor  construe! ion  will  cost  S270  (Note  The  two  AvanlgH  VTO  s  account  for  S225  of  this  cost  i 

47  pF  CHIP  CAPACITORS  W  °° 

Fo*  use  with  duel  conversion  board  Consists  ©I  6-47  pF 

70  MH?  IF  BOARD  *2^  °° 

This  circuit  provides  atoaui  43  dB  qam  with  SO  o*im  input  and  ouipui  impedance  I!  is  designed  to  drive  i*e  HOWARD  COLE  man  TVRO  Demodulator   The  on-boam  bjnd 

pas*  litter  can  be  tuned  to*  bandwidtns  between  20  and  35  MHj  *itn  a  passbano  nppte  at  less  man  -j  dfl  Hybrid  »Cs  are  used  tot  the  gam  stages  Bare  boards  cost  S25  it  is 

estimated  inat  parts  tor  construction  wilt  cost  (ess  than  $4® 

OlpFCHiPCAPACfTORS  *7°0 

For  use  with  70  MHz  IF  Board  Consists  Q*  7  01  pF 

OEMODULAI OH  BOARD  J40  °° 

This  circuit  takes  the  70  MH/  cenier  Irequency  satellite  TV  signals  in  the  10  Lo200  millivolt  range  delects  them  using  a  phase  locked  loop,  deemphasi/es  and  filters  ihe 

result  and  amplifies  the  result  lo  produce  standard  NTSC  video  Other  outputs  include  the  audio  subcarriei   a  DC  voltage  proportional  to  the  strength  of  Ihe  70  MHz  signal 

and  AFC  voJtage  centered  at  about  2  volts  DC  The  bare  board  cost  $40  and  loiai  parts  cost  less  Than  S30 

SINGLE  AUDIO  Jl5t)0 

TUs  clf<  mc  recovers  the  audi-  mK  from  the  6  8  mh^i  frequency  Thfi  Miller  9051  ccMfS  are  tuned  to  pass  Ihe  6.8  MHz  subcarner  and  ihe  Miller  9052  coil  tunes  rpf  recovi 

of  the  au- 

DUAL  AUDIO  S250O 

Duplicate  oi  the  single  audio  but  also  covers  the  6  2  ranqe 

DCCONTHOL  S1500 

Ttiis  circus  controls  the  VTO's  AFC  and  me  S  Water 


TERMS 

WE  REGRET  WE  NO  LONGER  ACCEPT  BANK  CARDS- 
PLEASE  SEND  POSTAL  MONEY  ORDER.  CERTIFIED  CHECK,  CASHIER'S  CHECK  OR  MONEY  ORDER 
PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE  ALL  RETURN  ORDERS  ARE  SUBJECT  TO  PRIOR  APPROVAL  BY  MANAGEMENT 

ALL  CHECKS  AND  MONEY  ORDERS  IN  US  FUNDS  ONLY 

ALL  ORDERS  SENT  FIRST  CLASS  OR  UPS 

ALL  PARTS  PRIME  AND  GUARANTEED 

WE  WILL  ACCEPT  COD  ORDERS  FOR  $2&  00  OR  OVER  ADD *2  50-  FOR  COD  CHARGE 

PLEASE  INCLUDE  S2  50  MINIMUM  FOR  SHIPPING  OR  CALL  FOR  CHARGES 

WE  ALSO  ARE  LOOKING  FOR  NEW  AND  USED  TUBES 
TEST  EQUIPMENT.  COMPQNL  NLTS  ETC 


WE  ALSO  SWAP  OR  TRADE 


FOR  CATALOG  SEE  JANUARY    1980    73  Magazine.  10  Pages 


(602)  242-8916 

2111  W.  Camelback 
Phoenix,  Arizona  85015 
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(^(Z 


electronic** 


FAIRCHILD  VHF 

95H90DC 

95H91DC 

11C90DC 

11C91DC 

1 1C83DC 

iiCTQDC 

11C58DC 

11Q«DCiMC4044 

11C24DOMC4024 

UC06OC 

11C050C 

11C01FG 


AND  UHF  PRESCALER  CHIPS 

350  MNi  Preacaler  Divide  by  lOni 

350  MH*  Prescaier  Divide  by  5J6 

650  MHz  Prescaier  Divide  by  10/11 

650  MHz  Prescaier  OMda  by  5/6 

1  GHz  Divide  by  2*8/256  Prescaier 

500  MHz  Flip/Flop  wllh  reset 

ECL  VCM 

Phase  Ffequency  Detector 

Dual  TTL  VCM 

UHF  Prescaier  750  MHz  D  Type  FlipJFlop 

1  GHz  Counter  Divide  by  4 

High  Speed  Dual  S4  input  NO/NOR  Gale 


$9  50 

950 

1650 

18.50 

29  90 

1230 

453 

3  82 

352 

12  30 

50  no 

15  40 


TRW  BROADBAND  AMPLIFIER  MODEL  CA615B 
Frequenc,  response  40  MHz  to  300  MHZ 
Gain  300MHz  16  dB  Mm  .  97  5 dB  Max 

50  MHz  0  I o  -  1  dB  from  300  MHz 
Voltage      24  volts  dc  at  220  ma  ma* 

CARBIDE  —  CIRCUIT  BOARD  DRILL  BITS  FOR  PC  BOARDS 

Size  35.42  47,  49,51.  52 

Size:  53.  54. 55. 56.  57.  58.  59. 6t,  63.  64.  65 

Size  66 

Size:  T  25  mm,  1.45  mm 
S^ze:  3  20  mm 


$1999 


$2  15 
185 
190 
200 
358 


CRYSTAL  FILTERS;  TYCO  001  19880  same  as  2194F 

10.7  MHz  Narrow  Band  Crystal  Filler 

3  dB  bandwjdih  15  kHz  min  20  dB  bandwidth  60  kHz  mm  40  dB  bandwidth  150 

kHz  min 
Ultimate  50 d6  insertion  loss  l  0  dB  max  Ripple  1.0  dB  max  CI.  0  +  t  -  5  pi  3600 

ohms  $595 


MURATA  CERAMIC  FILTERS 

Models  SFD-455D  455  kHz 
SFB  4550  455  kHz 
CFM455E455KHZ 
SFE-10 .7  tO  7  MHz 


S3  00 

200 
7  95 
5-95 


TEST  EQUIPMENT  -  HEWLETT  PACKARD  —  TEKTRONIX  —  ETC 

Hewiell  Packard: 

491C  TWT  Amplifier  2  to  4  Gc  l  watt  30  dB  gam  Si  150  00 

608C  10  mc  to  480  met  uV  toSV  Into  50  ohms  Signal  Generator  500  00 

6QSD  10  to  420  mc   i  uV  to.5V  into  50  ohms  Signal  Generator  500  00 

6^2A  450  la  123Q  mc   1  uV  io  .5V  Into  50  ohms  Signal  Generator  750.00 

614A  900  lo  2100  mc  Signal  Generator  500.00 

616A    1.8  (O  4  2  Gc  Signal  Generator  400.00 

616B  1.8  lo  4.2  Gc  Signal  Generator  500  00 

616A  3.6  to  1.2  Gc  Signal  Generator  400  00 

61SB  3.6  to  7-2  Gc  Signal  Generator  500  00 

620A  7  to  11  Gc  Signal  Generator  500  00 

623B  Microwave  Test  Set  900,00 

626A   10  Gc  to  15  Gc  Signal  Generator  250000 

695A   12,4  to  18  Gc  Sweep  Generator  9Q0  00 

Alliech: 

473                225  to  400  mc  AM/FM  Signal  Generator  750  00 

Nogac: 

MF^VR  4      Universal  Spectrum  Analyzer  *<tti  1  kHz  to  27  5  mr  Plug  In    1 200  00 

KaOek: 

XR63O100     TWT  Amplifier  8  lo  12  4  Gc  100  *atts  40  dS  gam  9200  00 

Pol  if  ad: 

2038/2436/ 1102A 

Calibrated  Display  with  an  SSB  Analysis  Module  and  a  10  to 

40  mc  SmgJ&Tona  Synthesizer  1500  00 


RF  TRANSISTORS 

TYPE  PRICE 

2N'561  $15.00 

2N1562  1500 

2N1692  15.00 

2N1693  15.00 

2  N  2632  45  00 

2N2857JAN  2  52 

2N7876  1235 

2N2880  25  00 

2N2927  7  00 

2N2947  18,35 

2M2948  15.50 

2N2949  3.90 

2N2950  5.00 

2N3287  4.30 

2N3294  1  15 

2N3301  1  04 

2  N  3302  1  05 

2N3304  l  48 

2N3307  12.60 

2N3309  390 

2N3375  932 

2N3553  1.57 

2M3755  7.20 

2N3818  600 

2M38G6  109 

2M3866JAK  2  80 

2N3866JAWTX  4  49 

2N3924  334 

2N3927  12.10 

2N3950  26  86 

2N4072  180 

2N4135  2.00 

2N4261  14  60 

2N4427  i  20 

2N4957  362 

2N4958  2  92 

2N4959  2  23 

2N4976  19  00 

2N5090  12.31 

2N5108  4.03 

2N5109  166 

2N5160  349 

2N5179  1.05 

2N5184  200 

2N5216  4750 

ZN5563  4  56 

2N5589  682 


We 

can  supply  any 

value  chip  capac- 

itors you  may 

need 

PRICES 

1  10 

10 

149 

11  ■ 

50 

1,29 

5t 

100 

89 

101 

1,000 

69 

1,001  up 

49 

TYPE 

2N5590 
2N5591 
2N5637 
2N5641 

2N5642 

2N5643 

2N6545 

2N5764 

2N5042 

2N5849 

2N5862 

2N5913 

2N5922 

2N5942 

2N5944 

2N5945 

2N5946 

2N6080 

2N6081 

2  N  6082 

2N6063 

2NG084 

2N6094 

2N6095 

2N6096 

2N6097 

2N6136 

2N6166 


2N6439 

2N6459/PT9795 

2N66C3 
2N6604 

A50-12 

BFPt90 

BLY568C 

BLY568CF 

CD3495 

HEP7&S3014 

HEPS3O02 

HEPS3003 

HEPS3O05 

HEPS3006 

HEPS3007 

HEPS3010 

HEPS5Q26 

HP35831E/ 

HXTR5104 

MM1500 


Toll  Free  Number 
800-528-0180 
(For  orders  only) 


PRICE 
58  15 
1185 
22  15 

6.00 
10.05 
15.82 
1238 
27,00 

878 
2129 
5191 

325 
10.00 
4600 

892 
1238 
1469 

7,74 
1005 
1130 
1323 
14  66 

7,15 
11.77 
20.77 
29  54 
20.15 
38  60 


45.77 
18.00 
1200 
1200 
25  00 

5  00 
2500 
2500 
15.00 

4.95 
11  30 
29  86 

9-95 
1990 
2495 
11.34 

2.56 

5000 
32.20 


CHIP  CAPACITORS 

lpf  27pt 

1.5pf  33pt 

2.2pt  39pf 

2.7pt  47pf 

3  3pt  56  pf 

3  9pl  68  pf 

4  7 pi  82 pf 

5  6pf  lOOpt 

6  8pf  HOpI 
8  2pT  T20pf 

lOpf  I30pf 

12pf  I50pf 

ispt  leopt 

!8pT  I80pf 

22pf  200pl 


TYPE  PRICE 

MM1550  $10.00 

MM1552  5000 

MM1553  56,50 

MM1601  550 

MM1602/2N5842  7  50 

MM1607  8.65 

MM1661  1500 

MM1669  1750 

MM1943  300 

MM2605  300 

MM2606  500 

MMB006  2.23 

MMCM918  mOO 

MMT72  1.17 

MMT74  1.17 

MMT2857  263 

MHF245  3330 

MHF247  3330 

MRF304  43  45 

MRF420  20,00 

MRF450  11.85 

MHF45GA  11,85 

MHF454  21.83 

M.nr  el^O 


MRF502  106 

MHF504  695 

MRF509  490 

MRF511  8,15 

MRF901  300 

MRF5177  21,62 

MRF8004  |  60 

PT4186B  300 

PT4571A  1  50 

PT4612  5.00 

PT4628  500 

PT4640  5,00 

PT8659  10.72 

PT9784  24.30 

PT9790  4170 

SD1043  500 

SDH16  3.00 

SD111B  5.00 

SDl  1 19  3.00 


TRWMRA2tf23-1.5  42  50 

40281  10.90 

40282  1190 
40290  248 


220pl 
240pr 
270pf 
300p1 
330pt 
360p1 
390pf 
430pt 
470pf 
510pf 
560pr 
620pf 
680pf 
820pf 
lOOOpf 


1200pf 
I500pf 
iSOOpf 
2200pf 
2700pf 
3300pf 
3900pt 
4700pf 
5600pf 
6800pf 
8200pf 
OlOmf 
012mf 
015ml 
OlBmf 


HAMLIN  SOLID  STATE  RELAYS: 
I20vac  al  40  Amps 
Input  Vollage  3  lo  32vdc 
240  ^ac  at  40  Amps 
Input  Vol  (age  3  to  32  vac 


YOUR  CHOICE  $4.99 


ATLAS  CRYSTAL  FILTERS  FOR  ATLAS  HAM  GEAR 

5.52'27f"8 

5  595-27J8/U 

5  595  500/4JCW 

5  595  2  7LSB  YOUR  CHOICE  $24  95 

5  595-2  7USB 

5  64S27/6 

9  OUSB/CW 


^0  Reader  Servtce—see  page  82 


73  Magazine  *  April,  1981      131 


® 


elect  roijic> 


Toll  Free  Number 
800-528-0180 

(For  orders  only) 


MOTOROLA    Semi 


The  RF  Line 


MRF454 


$2U83 


MRF458 


$20.68 


NPN  SILICON  RF  POWER  TRANSISTORS 


NPN  SILICON  RF  POWER  TRANSISTOR 


.   .   .   designed  for  power  Amplifier  applications  in  industrial,  com 
mercial  and  amateur  radio  equipment  to  30  MHz. 


•   Specified  12  5  VoU.  30  MHz  Characteristic*  - 
Output  Power  ■  80  Watts 
Minimum  Gain  =  12  dB 
Efficiency  c  50% 


deigned      for      power      jmplifin      applications.     ill      industrial 
cummer ical  arid  amateur  radio  equipment  to  30  MHz 

•  Specified  12  5  Volt.  30  MHi  Characteristics 

Output  Power  -  80  Watts 
Minimum  Gain  -  12  dB 
Efficiency     50% 

•  Capable  of  Withstanding  3D  1  Lo.nl  VSWH  ^  Hjird  Pllo1  and  Vcc 


MRF472 


$2,50 


NPN  SILICON  RF  POWER  TRANSISTOR 

designed  primarily  for  use  »n  large  signal  output  amplifier  stages 
Intended     for    use    in    Citizen  Band    communications    equipment 
operating    at     27    MHz,    High    breakdown    voltages    allow    a    high 
percentage  of  up  modulation  in  AM  circuits, 

•    Specified  12  5  V.  27  MHz  Characteristics  - 
Power  Outpul  -  4.0  Watts 
Power  Gam  ■  10 dB  Minimum 
Efficiency      65%  Tvpncai 


MRF475 


$5. 00 


NPN  SILICON  RF  POWER  TRANSISTOR 

designed  primarily  for  use  in  single  sideband  linear  amplifier 
output  applications  in  citizens  band  and  other  communications 
equipment  operating  to  30  MHz, 

•  Characterized  for  Single  Sideband  and  Large  Signal  Amplifier 

Applications  Utilizing  Low  Level  Modulation. 

•  Specif  ted  13  6  V.  30  MHz  Characteristics  - 

Output  Power  =  12  W  {PEP} 
Minimum  Efficiency      40%  ISS8} 
Output  Power  M.QW  tCWy 
Minimum  Efficiency  ■  50%  (CW) 
Minimum  Power  Gam  -  10  dB  fPEP  &  CW) 

•  Common  Collector  Characterization 


MHW710 


-  2 


$46.45 
440      no   470MC 
UHF  POWER  AMPLIFIER  MODULE 


.designed  tor  12  5  volt  UHF  power  amplifier  applicaiiuni  in 
industrial  and  commercial  FM  equipment  operating  from  400 
to  512  MHz 

•  Specilted  12  5  Volt   UHF  Chaiactrnstics 

Outpul  Powet  13Wam 
Minimum  Gam  -  19  4  dB 
Harmonics     40dB 

•  50  S I  Input  ■'Output  Impedance 

•  Guaranteed  Stability  and  Ruggedness, 

•  Gain  Control  Pm  for  Manual  or  Automatic  Output  Level  Control 

•  Thin  Film  Hybrid  Construct  ton  Gives  Coon  stem  Pertofrnance 

and  Reliability 


Tektronix  Test  Equipment 


N 

U 

1*2 
ISi 

ftj 
Wfc 

3T7T4 

bO 
SI 

-Jill 

• 
t*0 
Sly 

WW* 

m 
«$s 

SOJ 

511 

•AS* 


l<W 


4l4efe*f«l  Nlff*  Ciim  f  lt#«  If 
Utit  Irwu  Cluv  Jo 

-  Kim  K  'IMS  t" 
S«infi]  l«g  ■  I  .  i   in 
1 1  Hi',  i «, t.:r   w i ►.retime  Pluij   It. 
■  ugh  Gtln  ptfffrRfittll   Liwipardtcir    i'Ui|   In 

:  -'lug    In   tor  *i  "lll/b40/  BSFJ  Ml  in   Fr«M% 

-band   llu*i    I  fa; 
S«ppl»ng  ynil    Hit*    VjOF*.   thlrli*-   DC    IQ 
AC  Dtf**mtUl  Mjq  in 
8m1  Tr*t.  \m?li**  1  BO  *l«« 

fe*l  Jrtc*  -.miliitf  K  tc  3*5»*Z  *l»f  Ik 

fl-|    to   JftWZ  PlU 
Amp ! if i*r   I  lug  fir 
luy   |h 

M'di'hjnd  Mlgii  ii*m  Plug   lit 
Wideband  High  ijriir,  II ujq   In 
Dt»1    !r,,i.  Mu$   \\- 
m  ,  OC  Oifffmlltl  Hug 

.4**  OC  ai:fff*Tfl**l    Hug    t* 
Fttlt  «*«  t*l9«  &iin  *l«g  In 

t  Pin  ti  »"w  5*WW  niio  F* 
V9**rr  *4W  GmEntOr    ,4  to 
*rtml>'i*r  AU  t*  *»"-* 
*L  Ca«»«4  N«*wli«irf 


Current  rVOW  *ttn|jl  if1»r 

1  imp  Har*.  LpNt'rator 

I'rrfgi'iTfi  Control   Unit 

rrlgger  CumHdnwi  Unit 

Pw*M£4r  Etat  tract  50*»J  Stop* 

POT*£»lt   Dw«l    IcKi    lOWW J  Scop* 

0C  to  *>£*Hr  Scop*  Iki  *tamt 

0C  ta  15*W  Scope  t*ct  noun 

DC  ti?  JJWI    Sew 

DC  to  LtHXf  ic«w  Kmi  Hnflii 

DC  U  lOmj  Hope  KKH  >Wil 


i     || 

120,00 

vwi  00 

I  lr..l]Q 

,-i.t.oo 

543,00 

» ■«].  Q0 
1)1,00 
^w  00 
no  00 

1000,00 
50  00 

2b.  00 

11. ft 

112.10 

AT.  Ml 

10 

w  00 
?s  00 

4t,00 
11,00 

t\.  00 

60.  OD 
363,00 
ISO.  00 

84,1)0 

?ooo.oo 
7^00,00 

JSO-00 
HI.  00 

«'i»,ati 


Scopes   with  Plug -ins 


511*  IX  14  10W/  ^opr  «IU  a   Alt  IhmI   Tr«^ 

1-:  7  S«  H  ,r   ■  .inijil  my  I'lrnj   in  ind  «    itJfA  StMfji  lrUg  1  n     k^i  *  Hmjnr 

S55         ut  to  icmhz  foil  ifmi  Ln-opi-  with  a  tm  Din   4»a  -i  >wi  p»t'i 

Sfit  DC  t«  «0»ftU  ^ jvt  .Hh  m  &t  ami  trier  «l^<  fee  I 


Tubes 


V     5.1X1 

\it  1'jiir  j 

tiih  nn 

M4bU 

J-S002 

1.02,00 

4CH4JOD* 

100    10 

1159 

^a.oti 

4C9MMIIIM 

i  00 

lib! 

jsjj-.  mti 

x> 

acuvxia* 

/SO-00 

13 

u?soou 

110,00 

4f2J 

VI 

131 

4-15A 

;-  oo 

41]  50* 

tl.W 

■.  ■ 

4J2SK 

sa.se 

*H5Ci 

W  -TO 

191S 

*  ?V3* 

HU 

uiysc 

30 

■«I 

4-400* 

11.  HO 

-ttba 

;«* 

'X* 

lS4.0tf 

R- 

=   00 

00 

VWO* 

|IS.0t> 

« 

101 

4Cl2*» 

65>.  nn 

an* 

u.« 

5* 

41  i.^OF/0 

Sb.lHJ 

».u 

?9 

HZ2b 

:.  |  •■    || 

in,oo 

SHS4/A 

•XI 

B2»/f  L  1  f/ 

ii  tarn 

<iZ.\Mi 

6]lb 

00 

NU 

■1'.  *  1U04 

U7.00 

Sl4bA 

■    00 

MS&Q4/A 

50* 

10F-0Q 

fci4li^m/«* 

w 

awit 

«f.*S0 

fit: 


ft .  rw 

1.0S 
«S,  00 

W-0B 
<V.lX' 

f.B5 

i,'.'    ?D 

li'h.OD 

2^/5 
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MICROWAVE   COMPONENTS 


COMPUTER  I.C.  SPECIALS 


ARRA 


2416 
3614-60 
KU520A 
4684, 20C 
6684 -20F 

Variable 
UfUble 
Variable 
Variable 

Attenuator 

Attenuator 
Attenuator 
Attenuator 
At  t  enu.i  tor 

0 
M 

0 

0 

to 

i  tc 

to 

to 

60dB 
>  26,5 
LBOdB 

IHOdB 

General  M 

licrowave 

s 


GH7 


Directional  Coupler  2   to  4GHz  20dB  Type  H 


Hewlett  Packard 


50-00 

75.00 
too.oo 
100,00 

100.00 


75.00 


M48/B 
H487B 
477B 

X487A 

X487B 

-8A 
47SA 

jsaz 

U6M 


'4  A 
NK292A 
K422A 

843GA 


64J9A 

8471A 

H532A 
G&32A 
JS32A 


-- 


100  ohms  Keg,  Thermic  tar  Mount  (NEK} 

100  ohms  Fieg  Thermistor  Mount  (USED} 

200  ahms  Neg.  Thermistor  Mount  (USED) 

100  ohms  Neg,  Thermistor  Mount  (USED) 

100  ohms  Neg.  Thermistor  Mount  (USED) 

100  Qtm*  Me*  Themiitqr  Mount    [USED) 
200  otws  Men  Thermistor  Mount  {USTDl 

5.85  to  tt.2  GHz  Variable  Attenuator  0  to  SOdB 
8.2  to  12,4  GHz  variable  Attenuator  0  to  50dB 


1  to  £  GHz  Variable  Attenuator  b  to  120dB 

Waveguide  Adapter 

18  to  26.5  GHz  Crystal   Detector 

Bandpass  Filter  8  to  12.4  GHz 


2  CHz  natcn  FUter 
RF  Detector 

7,05  to  10  GHz  Frequency  Meter 
3,95  to  5.85  GHz  Frequenty  Meter 
S.85  to  8.2  GHz  Frequency  Meter 


Carriage  with  a  444A  plotted  L*iw  Untuned  Detector  Probe 
and  809ft  Coaxial   Slatted  Sec  \6  to  IB  Gtt 


[50.00 
100.00 

ion 

iOO.OC 
125. OQ 

15Q.0Q 
150.00 

250.00 
250.00 


250.00 

65.00 

250.00 

75.00 


?5.00 
50.00 

300.00 
100. 00 
300.00 


175.00 


Merrimac 


AU-25AY 
AU-26A/ 


801115  Variable  Attenuator 
801162  Variable  Attenuator 


100.00 
100.00 


Microlab/FXR 


K6385 

601-818 

V6100 


Narda 


4U11C-I0/ 
4014-10/ 
40L4C-6/ 
5C-10/ 

1044-20 
3040-20 

3043-20/* 
3003- 10/ 

3003-30/ 

3043-30/ 

22574 

3033 

3032 

784/ 

22177 

720-6 

3503 


PRD 

^^^^^^^^ 

U101 

M01 

E101 

205A/367 

1950 

1S5BSI 

196C 

170B 

5B8A 

]40A.C,DiE 

10SJJ 

WEIHSChEL  EKG- 


Hcrn  6.2  -  12.4  Ghz 

%   to  N  Adapter  8.2  -   12.4  GHz 

Coupler 


60.00 
15.00 
75.00 


2254QA  Directional   Coupler  2  to  4  OH?   10db  Type  SHA 
2253B  Directional    Coupler  3.B5  to  fl  GHz   10<IB  Typ^  SMA 
22876  Directional   Coupler  3.85  to  8  GHz  6dH  Type  SMA 
22539  Directional  Coupler  7.4  to  I?  GHz  lOfiB  Type  SMA 
23105  Directional  Coupler  7  to  12,4  GHz  3D4B  Type  SM* 

-<tiona1   Coupler  4   to  8  GM*  ?0dS  Type  * 
Direct  tonal  Coupler  240  to  500  MC  200B  Type  II 


22006  Directional   Coupler  1.7  to 

11   Directional   Coupler  2  to  4 

22012  Directional    Coupler  2   to  4 


4  GHz  20d8  Type  1 
QHZ   tOdB  T^.. 

GH/  30dB  Type  H 


22007  Directional   Coupler  3,7  to  3.5  GHz  30dB  Type  N 
Directional   Coupler  2  tb  4  GHz   L04B  Type  H 
Coamal  Hybrid  2  to  4  GHz  3d3  Type  H 
toanial  Hybrid  950  to  2  Ghz  3  dB  type  H 
22380  Variable  AU*n„at<ir  1   tg  9049  2  tn 
yave^uide  to  Type  H  Adapter 

d  Attenuator  8.2  to  14.4  GHz  6  dS 
Wavefuide 


90-00 
90.00 
90.00 
95.00 
95.00 
125,00 
125.00 

125,00 

75.00 
75,00 

125. IM 
125.00 
125.00 
125.00 
>  mt  Type  5M4  550.00 

35.00 
50.00 
25.00 


12,4   to  18  GH?  Variable  Attenuator  0  to  60d8 

8.1  to  12.4  GHz  Variable  Attenuator  0  to  6006" 
Variable  Attenuator  0  to  60oS 

Slotted  Line  with  Type  H  Adapter 

8.2  to  12- 4  GHz  Variable  Attenuator  0  to  50dfi 
7.05  to  10  GHz  Variable  Attenuator  0  to  40dB 
8,2  tc   12.4  GHz  variable  Attenuator  0  to  45rfB- 
3,95  to  5,85  GHz  Variabl i?  Attenuator  0  to  45dB 
Frequency  Metsr  5.3  to  6.7  GHz 

Fixed  Attenuators 
Fixed  Attenuators 
2692  Variable  Attenuator  +30  to  600B 


300.00 
200,00 
200.00 
100.00 
100,00 
100.00 
100. 00 
100.00 
100.00 
25.00 
25.00 
100.00 


MEMORY         DESCRIPTION 


2708 

2716/2516 

2114/9114 

2U4L- 

.'L14L3 

4027 

4060/2107 

4050/9* 

21114-2/8111 

2112A-2 

21I5AL-2 

6104-374104 

7141-2 

MCM664IL20 

9131 


IK  n  8  EPftOM 

?K  x  E  EFROM  SVolt   Single  Supply 

U   »  4  Static  HAM  450ns 

|K  x  4   Static   RAM  250ns 

I*  *  4  Static  RAM  350ns 
4K  jt   1  Dynamic  RAM 
IK   *    1    Dynamic    RAM 
<M  1  Dynamic  RAM 
256  k  4  Static  RAM 
756  *  a  Static  RAM 
IK  i  I  Static  RAM  5* 
I  Static  RAM  320ns 
.1  Static  RAM  200n* 
44    ,  2  Static  RAM  200m 
IK  x   1  Static  RAM  300n.s 


CRU/s  EOT, 


fCGBOOL 
HCM6310AS1 
MCMGaAtOC 
MCM68BI0F 

M^.hasop 

MC&820L 

MC6821I 

MC  6882 IP 

MCM683G17 

MC684QP 

MC6845P 

MC6845L 

MCoSSOL 

MC6H52P 

MCGBLZ'L 

MC6354P 

Mt686PUCS 

MC6S62L 

MK3B50R-J 

Hk385?P 

m  W52* 

MK3»54H 

0008-1 

S080A 

ilPU 
6520 
6530 
2650 

TrTSlOOQWl 

THS4024NC 

v  60IJHC 

mcihi: 

A?  5-  40070 
A1 5-9200 

AY5-2376 

Af  ?-KSllil 

T&I402A 

PR1472B 

PT 14828 

8257 

8251 

8228 

82(2 

MC14410CP 

MC144UJ 

MCI  44  OH 

MCJ4409 

HC 1 4  rLHI 

Mri4J39t 

MC1405L 

MC  14061 

MCI 408/6/ 7/8 
HC1330P 
MCJ349/50 
MC1733L 

LH565 


Mlcroproi  • 


c 
B 
B 


Static 
Static 

Statu: 


RAM  450ns 
RAM   J60ns 

RAM  ,'Mirr. 


128 

128 
128 
FMA 
PIA 
rIA 
PIA 

■   ,uq 

FM 
CUT  Controller 
CRT  Cowtrolle*' 
AC  I A 


S5DA 
SSDA 
ADLC 

■  600  BPS  Modem 
2400  BPS  Modem 
FB  Hicroproces^nr 
F8  Mprtory   Interface 

Memory   Interface 
Eft  Direct  Menory  Access 
Hit.roprocessor 

■oprncessnr 
Micropr*x»' ,'tor 

Support  For  6500  series 
Micrnpruce'.snr 

jr  Sit  Microprocessor 
9  «  64  Digital  Storage  Buffer  (UFO) 
HART 

Sit  Rate  Genera  tar 
Four  Digit  Counter/Display  Dri¥ers 
Repertory   Dialler 
Puih  Button  Telephnnn  Diallers 
Keyboard  Eneroder 
U  Game  Cnip 
UART 
HART 
UART 

DMA  Controller 
Coaminicattpn  Interface 
System  Cantroller  &  Sus  Driver 
0  Bit  Ifiput/Oiitput  Port 
2  of  8  Tone  Encoder 
Low  Speed  Modem 

Binary  to  Phone  Pulse  Convextet 
[lihary  to  Phone  Pulse  Converter 
US? 32  Driver 
«S232  Receiver 
A/D  Converter  Subsystem 
6  Bit  D/A  Converter 
8  tit  D/A  Converter 
Low  Level   Video  Detector 
Video  IF  Amplifier 
LM733  QP  Amplifier 

Phase  Lock  Loop 


rSM^Hz 


*^48 


PRICE 


f  7.99 
20,00 
6.99 
B.99 
/,99 
3.99 
3,99 


09 

99 

99 
gc 


14.99 
14.99 
14.99 
10.99 


U  80 
3.99 
4,OQ 
5.99 

9.  I  I 

99 
m.99 

14.99 

8.99 

50 

00 

10-99 

5.00 
LL99 

.  .00 
29.00 
14T99 

9.99 
16.^9 

9.99 

9-99 

■ 

14.99 

7.99 

15.99 

10.99 

99 

9.99 

-.» 

99 

9.99 

^9 

19    19 

5.99 

9,9f| 

9.99 

9.99 

9.99 

9.99 

5.00 

5.00 

9.99 

14.99 

12.99 

12.^9 

t.no 

1.00 
900 

4. 

1 


50 
50 
50 
1-17 


2, 
2 


40 
60 


V^-i»  elect roqic$ 

Toll  Free  Number 

800-528-01 80 

(For  orders  only)  (602)  242-891 6 

2111  W.  Camelback 
Phoenix,  Arizona  85015 


p+  Reader  Service— see  page  82 
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P.O.  Box  4430M 
Sam  a  Clara,  CA  95054 

Will  calls:  2322  Walsh  Ave. 
(408)  988-1640     TWX  910-338-2139 

Same  day  shipment  firs!  line  parts  only    Factory  tested 
Guarantee  a  money  sack    Quality  IC  sand  other  compo- 
INTEGRATED  CIRCUITS       nam*  *3  factory  price 


ELECTRONICS 


ram 

;<*:,n 

I  UN 

1*t» 


T4M 
MfP 

ni|» 

Mitt* 
Mlblhl 

Nl«fc 
?*'*» 

■.     > 


dumms 
wool) 

14 

I? 

ifli 
■  y  mo*,  b 

i',l|.li.n.  I! 
I  V!  11  = 

standi* 

3883 


tJ&  LHP* 

.»  UDMl 

V  mi 

■St  UHW 

45  tM.miH 

2  U»i' 

via  miTJiw 

W  ;MMim 

1.23  iMMIH 
1,4 

i.h  !.»«• 


COtftU 
,.l;cui 
LC1IU44 

znmn 
utoac 

CEMHi 


:■    CMH 


OM510 

hush 


MHS13D 

nunc- a 
=iwiirn 

PA10IL 

L-'iir* 

&25&I 

mow 

HHJlfi&.v 

SS3S>. 
irrrrt 


in 


MMUU 

rrrraia 

MMJ3TSM-N 
7»S 


"■Ml  I  PI  I 

M  jt-  HP 


It  WCWT1 

n«   mr  pin    im1 


.'  «.  ui»H  a 


ilMl< 


LED* 
•     ''III 

QfHM  y^ii..M  ran 

In- •■In-  I  In' 

Sum.  Drtfitti.  fqiluw  -kuneu 

■W(r«l1   litter  pr  yr'<: 


fli^ 


CnmMNTAl  IPBLILEEI  n 

rmpgnwiti 


1-1   K 


MUPJTTL 

MA 

HIMM* 

,'iujim 

:zn 

'i^Upi 


ih 

MLS113H 
*4L£*3» 

7ILSI1H* 
NLfilMfc 
rnti- 

tti 


Nl    SBrV 
HEUO 

HI -■■■.* 
Ml  iv.v 

iw 
w» 
r*#roi 


x  Jlkli 

T}  KM* 

x  "*& 

45  PJTLh 

4S  ITUCJ 

.I1» 

75  ianfl? 

re 

io  wot 

'  m  ctMOoe 


to* 
w;i( 

ridf 
r«M 
riSi 

MC','6 

•  l.  ■(■• 

?4C-M 
■OK 

r«aji 


tuw 

■,' 
18*IHj 
WMHr 
33  mm 
JZ7SI  Ma 

1  IK32  MHl 

2  H>(>- 

31BVM 

JIV5-360C 

*Th-Si!DD 

HDC165S 


n.smrt 

■  i>  iiidn  r1. 

FnttHit      nlluifia  a  ■   1 

CirilrmtJei 

Msdn  in  luggm 

■_  i. 1  t?J»  CO 

iH 
iMMrU 


USD 

- 

Ei  50 

G50 

h  95 

H  M 


itUll 


Hr 


■fRttMR 

in 

609fi 
«I>H' 

<■.-, 

T^'l 


ms1 

K 

LMfl 
L.VHI 


ESffi 

OMCH 

rr-v  -; 

,;..,   | 
C1MIMV 

W4om 

•  ■•„..  '• 

OMH 


?1M*L-4 
"KUAN  -if-. 
2KHA  d 

Mil   ■ 

'  lip 


CUP^wXJO 

Kurr.nro 
ays-  sol  a 

AV5-10I4 

-,1.1- 


fl    ?7«| 

5B    ?7lf.S«pr 
»    U'TTtfl* 

II    f 

■-■     i 
UM»2£Zl 

NBfsm 

1 T5  MB2SI37 
3  75  BUtiTT 
1  «     5521 


.'.  r- 


MB 

Ul  ».« 

OiflUll  Clntk  in      u.p 

IK.1BI  LhbMlH 

■ai^krtni'4         :•  I  <  Dfl 
f Jiinim  lurt      Hi 'III 


&$ 


UK 


»f«%pi«ri 
ntcwiii     iTi^ge 

HMWIM      p».00 
rim  Ibue  EmMiMMt  Hi 

HUM 


III 


11 VH  3H  ■ 
!7IVC1Hlfli 

luimiifti 

r  iN  mi 

1DV  I  /  lilp  wll  pUJtf 

I3V  Kb  in j  wn  plug 
t?V  i  jilp  *J\\  plug: 
iVliyA£J)-'rl.V*  -in 

OiVUt  UH 

vim-  cjl 

HUD  CC 

VIA  A> 

RW  « 

9t7|7TM       WCC 

arum      ate 

Mm 

SCXA 
lID      CCCfl 

id  *4H  dn-pin. 

HI* 

MAATMI4C-  K 

M4Mi.n;  :> 

KUUJM 

IHVSJVFH  M 

Umv  EV 

HAWK  HI 


Ji* 


•  * 


Conf lili  Itni  ur  HMhy-B-lui  i*l 

IffcJW  pHUAfrtt  hi  H«k 

cmihtk  14 » 


PROM  Eraser 

assembled.  25  PROW  c^aoty  137.5(1 
(with  timer  $69  50!  &  PROW  capacity  0SKA 
UL  ver&ion  SC9 ,50  Iwitn  timer  S94  50 1 

Z80  Microcomputer 

16  bit  1/0.  2  MHi  cloch,  2K  RAM.  ROM  Bread- 
board space.  Exculltini  tor  cantrol  Bare  Board 
S2B.50.  Full  KirS-M.OO.  Monitor  S2H.00.  Power 
Supply  Kit  WS.flO    Tiny  Basic  $30  00 

S-100  Computer  Boards 

8X  Static  Godbout  Econo  (U  Kit  149.00 
16K  Static  Godboul  Econo  XIV  Kit  269  00 
?4K  Static  Godbout  Econo  XX-Z4  Kit  414.00 
32K  State  Godbout  Econo  XX -32  Kit  537.00 
16K  Dynamic  RAM  Kit  289.00 

32K  Dynamic  RAM  Kit  328  00 

&4K  Dynamic  RAM  Kir  399  0D 

Vidtjo  Interface  KM  $139.00 

80  IC  Update  Master  Manual  $39.00 

Comp.  tC  date  Sweeter  2700  pg  mastef  njf  erence 
dude  Over  51.000  cross  refennces  free  update 
eetvtcethruugri  i960  Domesuc  postage  S3  50 

Modem  Kit  $60.00 

State  of  rfc  an,  ong  ansiwr  Mo  tunmg  neces- 
sary 103  compatttrie  300  baud  Ine^pensrve 
acoustic  coupler  plans  included  Sd  onry  $17.00 

LRC  7000  ~  Printer  $3B9. DO 

40/20  column  dol  malnx  impact.  Std.  paper. 

inicrtace  all  personal  computers 

64/4G7327C  version  WflS.QO  Optional  cables 
available 

LRC  ?000  printer  Interface  cable  (or  Super  Of 
with  foftware  $35.00 


Hi  Cad  Battery  Fixer/Charger  Kit 

Opens  shorted  cefe  thai  won't  noid  a  charge 
and  ttwn  charges  them  up  art  m  one  tot  wlull 
pans  and  instructions  S7.9S 

Rockwell  AIM  65  Computer 
6502  based  single  board  with  full  ASCII  keyboard 
and  20  column  thermal  pnnlBf  20  char,  alphanu- 
meric display  ROM  monitor,  hilly  expandable 
$405.00  f*  version  $450.00.  4K  Assembler 
$85.00  SK  5«stc  Interpreter  S100  00 

Speoi smaii power suppty for AlM6aa$$Gm  m 
frame  $54.00.  Comptefc  AIM65  in  tm  bnefcase 
with  power  supply  $499  00  Molded  plastic 
enclosure  to  trl  both  AJMfa  and  power  supply 
$47.50.  Speoal  Package  Pnce  4K  AIM,  BK  Basic, 
power  supply  cabmet  $525  00 

AlM65.'KlM/ViM. 'Super  Ell  44  pin  expansion 
board,  3  Inmate  and  1  male  bus.  Board  plus  3 
connectors  $22.95, 

GO  Hz  Crystal  Time  Base  Kit  54,40 
Converts  digital  clocks  from  AC  tme  Frequency 
to  crystal  time  base  Outstanding  accuracy 

Video  Modulator  Kit  $9.95 

Convert  TV  set  into  a  high  quality  monitor  w/o 
affecting  usage  Comp  lot  w.luf  rtstruc 

Multi-volt  Computer  Power  Supply 

&v  5  amp,    I  I8v    5  amp,  5v  I  5  amp,      Sv 
5  amp.  12v  .Samp.  ■  12v option.  ±Svt  *  12w 
are  reguJateu  Bas^c  Kit  $29.95.  Kit  with  chw 
and  all  hardware  $43.95.  Add  $4  00  shipping  Kii 
of  hardware  $14.00.  Woodgrain  case  $10. 00 
Si  50  shipping 


[ 


RCA  Cosmac  1802  Super  Elf  Computer  5106,95 


Compare  features  before  you  decide  to  buy  any 
oiher  computer  There  is  no  other  computer  on 
me  market  today  that  has  alt  the  desirable  oene- 
fits of  t\t Super Bf tor $0 Hfle money  TheSuper 
Bf  is  a  small  single  board  computer  thai  does 
many  big  things.  It  is  an  excellent  computer  tor 
training  and  for  learning  programming  with  its 
machine  language  and  yol  rt  is  easily  expanded 
with  additional  memory,  Full  Basic,  ASCII 
Keyboards,  video  character  general  inn.  etc. 

Before  you  buy  another  small  computer,  sea  if  it 
includes  the  following  features  flOM  monitor 
State  and  Mode  displays  Single  step.  Optional 
address  displays:  Power  Supply  Audio  Amplifier 
and  Speaker.  Fully  socketed  for  3d  IC  %  Hea*  cost 
of  n  warranty  repairs,  Full  documentation 

The  Super  Etf  includes  a  ROM  monitor  lor  pro- 
gram loading,  sailing  and  execoton  with  SINGLE 
STEP  for  program  debugging  which  is  nol  m- 

cLuded  in  others  at  the  same  price.  With  SINGLE 
STEP  you  can  see  the  microprocessor  chip  opera- 
tine  with  the  unique  Quest  address  and  data  bus 
displays  before,  during  and  after  executing  in- 
structions Also.  CPU  mode  and  instruction  cycle 
are  decoded  and  displayed  on  B  LED  indicators 

An  RCA  186"  video  giapfnts  chip  aUows  you  to 
£ &n nect  to  your  own  TV  with  an  inexpensive  video 
modulator  to  do  graphics  and  games  There  is  a 
speakei  system  included  for  writing  your  own 
music  01  using  many  music  programs  already 
written  The  speaker  amplifier  may  also  he  used 
to  drive  relays  for  control  purposes 


plus  toad,  reset,  run,  wait,  input,  memory  pro- 
tect, monitor  select  and  single  stay  Large,  on 
board  displays  pt owde  output  and  optional  high 
and  low  address  There  is  a  44  pin  standard 
connector  slot  f  or  PC  cards  and  a  50  pm  connec- 
tor slot  tor  the  Quest  Super  Expansion  Board 
Power  supply  and  .sockets  for  all  IC  s  are  in- 
cluded mtnepriccpiu&adetailed  127  pg  instruc- 
tion manual  which  now  Includes  ww  40  pgs,  of 
software  info,  including  a  series  uf  lessons  to 
help  get  you  started  and  a  music  program  and 
graphics  target  game  Marty  schools  and  univer- 
sities are  using  the  Super  Etf  as  a  course  of  study 
OEMs  use  it  lor  training  and  R&D 

Remember,  abler  computers  only  offer  Super  EH 
features  at  additional  cast  or  not  at  aJ  Compare 
before  you  buy  Super  Eh1  Kit  $106,95.  Higjh 
address  option  $8.35.  Low  address  option 
$9.95.  Custom  Cabinet  with  drilled  and  labelled 
plexiglass  front  panel  $24.95.  All  metal  Expan- 
mim  Cabinet,  painted  and  silk  screened,  with 
room  for  5  S-100  boards  and  power  supply 
$57  00  NICad  Battery  Memory  Saver  Kit  $6.55 
All  kits  and  options  also  completely  assembled 
and  tested. 

rjyaiHito  a  software  pobbcabon  tor  1802  com 
puttr  users  is  available  by  subscription  for 
$12  00  per  12  issues  Single  issues  $1 .50  Is- 
sues 1-f  2  bound  $16  50 

Tiny  Basic  Cassette  $10.00.  on  ROM  $38. DO. 
original  Etf  kit  board  $14.95.  1802  software; 

Moews  Video  Graphics  $3.50,  Games  and  Music 
$3.00,  Chip  fl  Interpreter  $5.50, 


A  24  key  HEX  keyboard  includes  T6  HEX  keys 

Super  Expansion  Board  with  Cassette  Interface  $89,95 


This  is  rruty  an  astounding  value1  Ttus  board  has 
been  destgntd  to  allow  yen  to  decide  how  you 
want  it  optioned  The  Super  Eipanston  ftoart 
comes  «tt  4K  dMow  power  RAM  fully  address- 
able anywnere  in  64K  with  built-in  memory  pro- 
tect and  a  cassette  interlace  PrpvtsJons  have 
been  made  for  ail  other  options  on  the  same 
board  and  it  tils  neatty  mlo  the  hardwood  cabinet 
alongside  the  Super  EH  The  board  includes  slots 
for  op  to  6K  of  EPR0M  (2708,  275B.  2716  orTl 
2716)  and  is  lully  socketed.  EPR0M  can  be  used 
for  the  monitor  and  Tiny  Basic  or  other  purposes 
A  IK  Super  ROM  Monitor  $19.95  is  available  as 
an  on  board  option  m  2708  EPROM  which  has 
been  programmed  wifii  a  program  loader 
editor  anri  error  checking  multi  rile  cassette 
read  wnte  software,  (relocatable  cassette  iiiej 
another  exclusive  from  Quest  It  indudes  register 
save  and  readout,  block  move  capability  and 
video  graphics  driver  with  blinking  cursor-  Break 


Quest  Super  Basic  V5.0 

A  new  enhanced  version  uf  Super  Basic  now 
available  Quest  was  the  first  company 
worldwide  to  ship  a  full  sue  Basic  for  1802 
Systems  A  complete  function  Super  Basic  by 
Ren  Cenker  induing  boating,  pom  tapa&iity 
with  scientific  notation  (number  range 
-^ITP-),  32  bit  integer  *  2  Nton.  muiH  rJen 
arrays  string  arrays:  string  manipulation  cas- 


1 


points  can  be  used  with  the  register  save  feature 
to  isolate  program  bugs  quiddy  then  follow  with 
angle  step.  If  you  nave  me  Super  fipawim 
tart  and  Super  Monitor  the  monitor  is  up  and 
funning  at  the  push  of  a  button. 
Other  on  board  options  include  Parallel  Input 
and  Output  Ports  with  full  handshake  They 
allow  easy  connection  oi  an  ASCII  keyboard  to  the 
input  port.  HS  232  and  20  ma  Current  Loop  i 
teJttype  or  other  device  are  on  board  and  if  you 
need  more  memory  there  are  two  S-100  slots  for 
static  RAM  or  video  boards.  Also  a  IK  Super 
Monitor  version  2  with  video  dnver  for  full  capa- 
bility display  with  Tmy  Basrf  and  a  vtieo  interface 
board  PwalW  I  0  Ports  $9.85.  RS  232  $4.50. 
mr  20  ma  IF  $1  95  S-100  $4.50.  A  50  pin 
connector  set  with  npbon  cable  is  available  at 
SVS  25  lor  easy  connection  between  the  Super 
Elf  and  the  Super  Expansion  Board. 
Power  Supply  Kit  inr  the  complete  system  [see 
Multi-volt  Power  Supply }. 


Ohio  Scientific  Computers 

CIP  Series  7  $455.00,  Like  an  Apple  at  less  than 
hall  the  price!  CIPMF  Series  2  $1199.00. 
Minifloppy  version  with  additional  RAM  ROM 
Complete  software  and  peripherals  available 
Send  for  free  brochure 


setld  l.'O.  save  and  load,  basiu.  data  and  ma- 
chine language  programs;  and  over  lb  state- 
ments functions  and  operations 
Me*  improved  faster  verson  indudmc  re- 
number and  fe?  ,  unlimited  variables 
Also,  an  eatduswe  user  expandable  command 
library 

Senal  and  Parallel  I/O  included 
Super  Basic  on  Cassette  $55.00 

Ell  II  Adapter  Kit  $24.95 

Plugs  into  Elf  II  providing  Super  EJf  44  and  50  pin 
plus  S-iQO  bus  expansion  (With  Super  Ex- 
pansion). High  and  low  address  displays,  state 
and  mode  LED  s  optional  $18.00. 


Gremlin  Color  Video  Kit  S69.95 

.32  i  16  aJpta  mimetics  and  graphics  up  to  6 
colors  with  5647  chip,  IK  RAM  at  EOOO  Plugs 
into  Super  EH  44  pen  bus  Mo  high  res.  graphics 

On  board  RF  Modulator  Kit  $4  J5 


1802  TftK  Dynamic  RAM  Kil  $149.00 
Expandable  to  32K.  Hidden  refresh  w/clocks  up  to  4 
MHt  w/rui  wait  states  Add!   16K  RAM  $63.00 

Tiny  Basic  Extended  on  Cassette  $15.00 

(added  commands  include  Stringy.  Array,  Cas- 
sette I  0  etc  I  S-100  4-Slo!  Eipanston  $  135 
Super  Monitor  VI  I  Source  Listing         $15.00 


Super  Color  S-100  Video  Kit  S129.95 
Expandable  to  256  x  t92  high  resolution  color 
graphics  6647  with  all  display  modes  computer 
controlled  Memory  mapped  IK  RAM  expand  a- 
bleloBK  S^lODbusiao2,B08Q  S085  280etc 
Dealers:  Send  lor  excellent  pricing  margin 
program. 

Editor  Assembler  $25.00 

(Requires  minimum  of  4K  fur  E A  plus  user 

source) 

18D2  Tmy  Basic  Source  listing  $19.00 

Super  Monitor  V2.0  2  1  Source  UsUng  $20  00 


TERMS:  $5.00  mm.  order  U.S.  Funds.  Calif  residents  add  6%  (at 

$10. 00  min.  BaniAmencard  and  Master  Charge  accepted.  11.00  insurance  optional. 
Postage:  Add  5%.   COD.  $10.00  min.  order. 


FREE:  Send  lor  your  copy  of  our  NEW 
QUEST  CATALOG.  Include  48c  stamp. 
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ramsBY    the  first  name  in  Counters  ! 


9  DIGITS  600  MHz 


$19995 

^  WIRED 


SPECIFICATIONS 


J-f1^  1  *\m  I  I  -  rd,  -  iridur.       %  I  J  u  ■*' 
■    I  W  Ki  •»!   mnmu*ir 

•  Bit-  h  |||M   («>, 

HP  i  "J..  •  *l 

'  111  I      1  Piirpr- 
OV   I     Wv 


The  CT-90  i»  the  most  versatile  feature  packed  counter  available  for  less 
UianS3Q0,00!  Advanced  design  features  include:  three  selectable  gate  time^ 
nine  digits,  gate  indicator  and  a  unique  display  hold  function  which  holds  the 
displayed  count  after  the  inpur  signal  is  feifiOve<f  Also,,  b  I  OmHx  IV  XO  time 
base  is  used  which  enables  easy  zero  beat  calibration  checks  against  WWV 
Optional  ly.  an  internal  nicad  bactety  pack,  e  iicfnal  lime  base  input  awl  M  kn> 
power  high  stability  crystal  oven  time  base  arc  available  The  CT  90. 
performance  you  can  count  on.' 


Range; 
Sensitivity; 

Resolution: 


Display: 

Time  base: 


2D  Hi  to 600  MKi 

Uss  than  10  MV  ut  |50  MHz 

Lew  than  50  MV  to  500  MHi 

(J  l  Hz  (ID  MHz  range! 

10  Hi  1 60  MHz  rangcl 

10.0  H*  (600  MHz  range} 

9  digits  0.4'  LED 

Standard  10.000  mJU  1.0  ppm  20-40  C. 

Optional  Micro-power  oven-0.1  ppm  2O-40X 

S-13  VAC*  250  ma 


7  DIGITS  525  MHz  $99 


WIRED 


SFPCIHI  ATIONS: 


Range 
Sensitivity; 

Resolution: 


Display 
Time  base 
Power: 


20  Hz  lo  525  MH/ 

Less  than  50  MV  to  150  MHz 

Uss  than  150  MV  to  500  MHz 

L0  Hz  (3  MHz  range) 

100  Hzi50  MH/  range) 

LOG. i.)  Hz  4  500  MHz  range) 

7  digits  0.4    LED 

10  ppm  TCXO  20-40  C 

i  2  VAC  *  250  ma 


The  CT-70  breaks  the  price  barrier  on  lab  quality  frequency  counters. 
Delusc  features  such  as;  three  frequency  ranges  -  each  with  pre-  amp tifica lion, 
dual  selectable  gate  time;*,  and  gate  activity  indication  make  measurements  a 
■■nap  The  wide  frequency  range  enable!  yOG  u\  ;KLuratctv  nttggtUl  sigjiiils 
from  audio  thru  UHF  with  1.0  ppm  accuracy  c h at" s  000 1%!  Trie  CT-70  is 
the  answer  to  all  your  measurement  needs,  in  the  field  lab  or  ham  shack. 


PRICES: 

CT-70  wired  I  year  warranty  £99  95 
CT-70  Kit,  90  day  parts  war- 
ranty 84.95 
AC-1  AC  adapter  3  95 
BP  I  Nicad  pack  +  AC 
adapter,  charger  12,95 


7  DIGITS  500  MHz  $7955 


PRICES; 

MINI  im   wired    1    year 

warranty 

$79.95 

MINI- 100  Kit,  90  day  pan 

warranty 

59.95 

AC-  Z  Ac  adapter  for  MINi- 

100 

3.95 

fiP-Z  Nkad  pack  and  AC 

adapter  charger 

12.95 

Here's  a  handy,  general  purpose  counter  that  provides  most  counter 
functions  at  an  unbelievable  price.  The  MINI- 1 00  doesn't  have  the  full 
frequency  range  or  input  impedance  qualities  found  in  higher  price  units,  but 
for  basic  RF  signal  measurements,  it  can't  be  beat!  Accurate  measurements 
can  be  made  from  1  M  H  z  a  1 1 1  he  wa  >  up  to  500  M  H 1  w  ith  e  scelle  nt  sensitivity 
throughout  the  range,  and  (he  two  gale  times  let  you  select  the  reiolutton 
deaircd  Add  the  nicad  pack  option  and  the  MINI- 1  DO  makes  an  ideal  addition 
to  your  tool  boa  for  "in-  the- fie  kf   frequency  checks  and  repairs> 


WIRED 


SPECIFICATIONS: 


Range 

Sensitivity: 

Resolution; 

Display- 
Time  base 
Power 


I   MHz  to  500  MH* 
Un  than  25  MV 
100  Hz  (slow  gatet 
10  KHz  1  fast  gale) 
7  digits.  04    LED 
20  ppm  20-40  C 
J  VDC  m  ZOO  ma 


8  DIGITS  600  MHz  $159 


WIRED 


SPECIFIC* 

Range: 

20  Hz  to  600  MHz 

Sensitivity: 

Less  than  25  mv  to  150  MHz 

Less  than  150  mv  to  600  MHz 

Resolution: 

1  0  Hz  (60  MH/  range) 

10  0  Hz  (600  MHz  range) 

Display 

8  diflits0  4'  LED 

Time  base 

20  pom  20-40 

Po-rr 

110  VAC  or  12  VDC 

The  C  T-  5  0  is  a  ve  rsati  le  lab  bene  h  counter  that  w  1]  I  me  asure  u  p  io6  (XI  M  U  t 
with  8  digit  precision.  And  one  of  its  best  features  is  the  Receive  Frequency 
Adapter,  which  turns  the  CT- 50  into  a  digital  readout  for  any  receiver.  The 
adapter  is  easily  programmed  for  a  Ay  receiver  and  a  simple  connection  to  the 
receiver"  1 VFO  is  ail  that  w  required  for  use.  Adding  the  receiver  adapter  hi  no 
way  limits  the  operation  of  the  CT-50.  the  adapter  can  be  eontenienth 
switched  on  or  otl  The  CT-50,  a  counter  that  Can  work  double-  duty' 


PRICES; 

CT-50  wired  I  year  warranty      $1  59  95 
CT50  Kn,  90  day  part* 
warranty  1 1 9  95 

RA  I .  receiver  adapter  kit  I  4  95 

RA-1  wi  fed  and  pre- program- 
med i  send  copy  of  receiver 
schematic!  29  95 


DIGITAL  MULTIMETER  $99^IRED 


PRICES: 

DM-XD  wired  1  year  warranty 

49995 

DM- 700  Kit  90  day  parts 

warranty 

AC-I.  AC  adaptor 

79-95 
3.9$ 

ftp  3.  Nicad  pack  *  AC 
adapter  chafger 
MP  1.  Probe  kM 

1995 
2  95 

The  DM- 700  offers  profesMuhal  quality  perkjrmnnce  tt  a  hohbviM  prJLE1 
Features  include  26  different  ranges  and  5  functions,  all  armn^-i.1  in  u 
convenient,  easy  to  use  format  MeasLirerrirni*  ufr  displayed  on  a  lur^r  *' 
Jifjt.  v]  inch  LED  rend* Hit  wtth  auromaru  Jrcimal  placement,  automarit 
polarity,  over  range  indication  and  overload  protection  up  to  1 25C  volt*  ■  m  all 
rsftae*.  making  it  vmuallv  fowf-prewfi  The  DM '/CO  lo*ik*  «rraT,  a  handsome, 
jet  Hack ,  nxggrd  ARS  l-«  with  convenient  retractable  uli  hail  nutkr^  n  jn 
iJnl  jJJiriort  10  any  shop. 


SPECIFICATIONS: 

DO  AC  volts:  lOOuVto  I   KVf  5  ranges 

DO  AC 

0. 1  uA  to  2,0  Amps.  5  ranges 

0J  obma  to  20  Megohms,  6  range* 


Current 
Resistance 

Inmif 
IMgnil 

impedance 

Accuracy: 
Powers 


10  Megohm*.  DO  AC  volts 
10.1%  bask  DC  *ohs 
4  C  celh 


AUDIO  SCALER 


For  high  resolution  audio  measurements,  multiplies 

UP  m   flheqpn 

•  Great  for  PL  tones 

*  Multiplier  by  10  nr  100 

■    001    11/  11    .hiunn! 

$29  95  Kit      WM  Wired 


ACCESSORIES 

Telescopic  whip  antenna  -  BNC  plug , $  7.95 

High  impedance  probe,  light  loading                         15.95 

Low  pass  probe.  Tor  audio  measurements  15.95 

Direct  probe,  general  purpose  usage I  2  95 

Till  bail  forCTTO.  90.  MlNl-100 3,95 

Color  hurst  calibration  unit,  calibrates  counter 

against  color  TV  signal .  14  95 


COUNTER  PREAMP 

For  mcaiiurtni  extremely  weak  signal*  it  am  10  To  L  .000 
MH:-    Small  fc£e.  ptiwrrcil  hv  plnK  rriiiisli3rmrr-in4  tudrd 

•  Flal  25  db  gain 

*  BNC  Connectors 

■   Great  for  sniffing  RF  with  pick-up  loop 
134.95  Kit     S44,«  Wired 


ramsey  etectrcinitfs,  inc. 

2575  Baird  Rd.  Penfield,  NY  14526    .-& 


PHONE  ORDERS 

CALL  716-586-3950 


«»*ym    m    m*tynai    Iwrn   lo?    rllurtd    Add   V"      'O*   it*400*ftQ 
.iUv-o«i>i}o-a»  my^flU'O  Q.»-t#Oi  add  '  V     COO  odd 
1?    O'dvfi  vtst»iffa     a*4t '  >0    NT  >n^\  odd  7      'm 
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Quality  VHF/UHF  Kits  at  Affordable  Prices 


These  Low  Cost  SSB 

TRANSMITTING 

CONVERTERS 

Let  you  use  inexpensive  recycled 
1 0M  or  2M  SSB  exciters  on  UHF  &  VHF! 


Linear  Converters  for  SSB,  CW.  FM,  etc. 

A  fraction  of  the  price  of  other  units;  no  need  to 

spend  $300  -  S40GI 

Use  with  any  exciter  worfcs  with  input  levels  as 

low  as  1  mW 

Use  low  power  tap  on  exciter  or  simple  resistor 

attenuator  pad  {instructions  included). 

Link  oac  with  RX  converter  for  transcelve. 


XV4  UHF  KIT  — ONLY  $99.95 

28-30  MHz  (n.  435-437  MHz  out;  1 W  pep.  on  S3©,  up  to 
t*/iW  on  CW  or  FM.  Has  second  oscillator  for  other 
ranges.  Alien  supplied  for  1  to  500  rnW  Input,  use 
external  attenuator  for  higher  levels 


Extra  crystal  tor  432-434  MHz  range . $5.95 

XV4  Wired  and  tested $149,95 


XV2  VHF  KIT  -ONLY  $69.95 

2W  pep  output  with  as  little  as  1  mW  input  Use  simple 
external  attenuator.  Many  freo  ranges  available. 


MODEL 


input  (MHz)       Output  (MHz) 


xv2-i 

XV2-2 
XV2-4 
XV2-5 
XV2-7 

XV2  Wired  and  tested 


28-30  50-52 

28-30  22r>222 

20-30  144-146 

28-20  427-27.4  CB)t  45- 146  {144-1 44,4) 

144-146  50-62 

S109.95 


XV28  2M  ADAPTER  KIT  -  $24.95 

Converts  any  2M  exciter  to  provide  the  1GM  signal 
required  to  drive  above  220  or  435  MHz  units 


NEW!  COMPLETE  TRANSMITTING  CONVERTER 

AND  PA  IN  ATTRACTIVE  CABINET 
Far  Jess  than  the  cost  of  many  tOW  units! 

Now.  the  popular  Hamtronics*  Transmitting  Converters 
and  heavy  duty  Linear  Power  Amplifiers  are  available  as 
complete  units  in  attractive,  shielded  cabinets  with  BNC 
receptacles  for  exciter  and  antenna  connections.  Perfect 
setup  for  ve rs a 1 1 le  ter rest la  I  a nd  OSC A R  ope ra t to n s!  J ust 
right  for  phase  3!  You  save  $30  when  you  buy  complete 
unit  with  cabinet  under  cost  of  Individual  items.  Run 
40-45  Watts  on  VHF  or  30-40  Watts  on  UHF  with  one 
integrated  unit1  Ca.it  for  more  details. 

MODEL  KIT        WIRED  and 

TESTED 

XV2/LPA2-45/Cabt  (6, 2,or220)  Si  99.95       $349.95 
XV4/LPA4-30/Cabt  (for  UHF}        $229,95        $39995 


Easy  to  Build  FET 

RECEIVING 
CONVERTERS 

Let  you  receive  OSCAR  and  other 

exciting  VHF  and  UHF  signals  on 

your  present  HF  or  2M  receiver 


•  NEW  LOW-NOISE  DESIGN 

•  ATTRACTIVE  WOODGRAIN  CASE 

•  Less  than  2d B  noise  figure.  20dB  gain 

MODEL  RF  RANGE  OUTPUT  RANGE 


CA3a 

28-32  MHz 

144-14BMHZ 

CA50 

50-52 

28-30 

CA50-2 

50-54 

144*146 

CA144 

144-146 

28-30 

CA145 

145-147-or- 

28-30 

144-144.4 

27-27.4  (CB) 

CA146 

146*148 

28*30 

CA220 

220-222 

28-30 

CA220-2 

220-224 

144*148 

CA1I0 

Any  2MHz  of 

28*28 

Aircraft  Band 

or  28-30 

CA432-2 

432-434 

28-30 

CA432-5 

435-437 

28-30 

CA432-4 

432-436 

144-146 

Easily  modified  For  other  rf  and  11  ranges. 

STYLE 

VHF               UHF 

Kit  less  case 

$34.85         S4995 

Kit  with  case 

$39,95          554.95 

Wired/Tested  in  case 

$54.95         $6496 

Professional  Quality  VHF/UHF 

FM/CW  EXCITERS 


Double  tuned  circuits  for  spurious  suppression 
Easy  to  align  with  built-in  lest  aids 


IT'S  EASY  TO  ORDER! 

•  Write  or  phone  716-392-9430 
(Electronic  answering  service  evenings  &  weekends) 

•  Use  Credit  Card.  UPS  COD,  Check.  Money  Order 

•  Add  $2.00  snipping  &  handling  per  order 


T5l  -30  10  Mater,  2W  Kit.  „„.  $44/95 

T51-50  6Mer*r,  2WKir... $44.95 

T51-J50  2M*tcr,  2W  Kit. . ....  .S44.95 

T51-220  220  MHz,  2W  Kit $44.95 

T450  450  MHz,  3/4W  Kit. . ,  .S44.95 

T451  450  MHz,  3  W  Kit $59,95 

A14T  5Chan  Adoprer  (T51&T45U   $9.95 


See  our  Complete  Line  of 

VHF  &  UHF  Linear  PA's 


•  Use  as  linear  or  class  C  PA 

•  For  use  with  SSB  Xmtg  Converters,  FM  Exciters,  etc. 

LPA2-15    6M.  2M,220;  15  to  20W $59  95 

LPA2-30    6U.  2m;  25  to  30W  589  95 

LPA2-4Q    220  MHz;  30  to  40W $119.95 

LPA2-45    6M,2M;  40to45W... ..... ....S1 19.95 

LPA4-10    430MHz:  10lo  14W $79-95 

LPA4-30    430MHz;  30-40W  .......  ...  Si  1 995 

See  catalog  for  complete  specifications 

Call  or  Write  to  get      ^  33 

FREE  CATALOG 

With  Complete  Details 

fSend  *  IRC  %  for  fwMii  msftngl 


FAMOUS  HAMTRONICS  PREAMPS 

Let  you  hear  the  weak  ones  too! 

Great  for  OSCAR,  SSB.  FMf  ATV   Over  14,000  in 

use  throughout  the  world  on  all  types  of  receivers. 


•  NEW  LOW-NOISE  DESIGN 

•  Less  than  2  dB  noise  figure,  20  dB  gain 

•  Case  only  2  inches  square 

•  Specify  operating  frequency  when  ordering 

MODEL .P*30  VHF  PREAMP,  available  in  many  versions 
to  cover  hands  28-300  MHz 

MODEL  P432  UHF  PREAMP,  available  m  versions  to 
cover  bends  300-650  MHt 


STYLE 

Kit  less  case 
Kit  with  case 
Wired/Tested  in  Case 


VHF 

$12.95 
$18.95 
$27.95 


UHF 

$18.95 
$28.95 
$32.95 


NEW  VHF/UHF  FM  RCVRS 

Offer  Unprecedented 
Range  of  Selectivity  Options 


New  generation 
More  sensitive 
More  selective 
Low  cross  mod 
Uses  crystal  fitters 
Smaller 
Easy  to  align 


R75A*  VHF  Kit  for  monitor  or  weather  sattelite  service. 
Uses  wide  L-C  filter  -60dB  at  ±  30  kHz . .  $69-95 

R7SB*  VTIF  Kit  for  normal  nofm  service  Equivalent  to  most 
tianeoeiveni  -60dBat±  1 7  kHz,  -e0dBet±25  kHz. . .  $74.95 

R75C*  VHF  Kit  for  repeater  service  or  hkjhrf  density  area 
-SOdBat  ±14kHz,-60dS±22kHi,-100dB  ASOkHz. . . .  $8495 

R7  5  D  *  VH  F  K 1 1  for  spl  i  t  c  he  n  ne  I  ope  ration  o  r  repeate  r  i  n 
high  density  area.  Uses  8- pole  crystal  filter.  -GOdB  at 
±9 kHz,-100dBat±1 5 kHr  The ultimate  receiver^. . .  $9995 

*  Specify  band:  1 0M,  6M.  2M.  or  220  M  Hz.  May  also  be  used 
for  adjacent  commercial  bands.  Use  2M  version  for  1 37  MHz 
wx  satellites 


R450(  )  UHF  FM  Receiver  Kits,  similar  to  R7Sh  but  for 
UHF  band.  New  low-noise  front  end.  Add  $10  to  above 
prices.  (Add  selectivity  letter  to  model  number  as  on  R75J 

A1 4  5  Channel  Adapter  for  Receivers. ...,.,. , ,  $9.95 


NEW  R1 10  VHF  AM  RCVR 


AM  monitor  receiver  kit  similar  to  R75A.  but  AM.  Available 
for  10rt  1 M.  6M,  2M.  220  MHz.  and  1 10-1 30  MHz  aircraft 
band  $74.95-  (Also  available  in  UHF  version.) 


mironics,  inc. 
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Descript  ion 

IK  x  8  Eprora 

2K  x  8  5V  single  supply 

iKxlt  Static 

kK   x  1  Dynamic  Ram 

16K  x  I  Dynamic  Ram 

32K  Eprom 


MEMORY 

2708 

27 16/25 16 

211V9"4 

lf027 

2117AH6 

2732-6 

C.P.U.'s,  Etc. 

MC68OOP 

MC68B21P 

MC6845P 

MC6850P 

MC6852P 

8008-1 

8080A 

Z80A 

280 

280A 

280 

280 

8212 

8251 

TR1602/AY5-I013 

TMS1000NL 

PT1482B 

8257 

3341 

MM53'6/F3817 

87^1 

371*8 

MC1W8L/6 
C0H2502 
C0M2601  


CRYSTAL  FILTERS 
TYCO  001-19880  Same  as  2 1 9^+F 
10.7  MHz  narrow  band 
3  dB  bandwidth  15  KHz  min. 
20  dB  bandwidth  60  KHz  min. 
1*0  dB  bandwidth  1 50  KHz  min. 
Ultimate  50  dB  insertion  loss 
Ripple  1  dB  max.   Ct.  0+/-5  pf 
$3.99  each 


Price 


$ 


dB  max . 
3600  Ohms 


MRF454,  same  as  MRF<+58     12.5  VDC,  3-30  MHz 
30  Watts  output,  12  d8  gain     $17-95  each 


5-00 

9.99 
5.00 

2.99 
5.00 

39.95 


Mi croprocessor 

9-99 

PIA 

6.99 

CRT  Controller 

25.00 

ACIA 

4.99 

SSDA 

5.00 

Microprocessor 

5.00 

Microprocessor 

5.00 

Microprocessor 

10.99 

Mi  croprocessor 

8.99 

PtO 

9.99 

SI0/0 

22.50 

510/1 

22.50 

8  Bi  t  input /out put 

part 

3.99 

Commun f ca t i on  In te rf ace 

6.99 

3   UART 

6.99 

Four  Bit  Microprocessor 

4.99 

PSAT 

5.99 

DMA  Control ler 

8.99 

64  x  h   FIFO 

3.00 

C lock  wi th  a  1  arm 

5.99 

60.00 

8  Bit  Microcomputer 

wi  th 

programmable/  erasa 

ble  EPR0M 

60.00 

6  Bit  D/A 

3-25 
9-99 

9.99 

MRF472 

12.5  VDC,  27  MHz 

k Watts  output,  10  dB  gain 

$1 .69  each 

CARBIDE   CIRCUIT  BOARD   DRILL   BITS 

for  PCB  Boards 

5   mix    for   $5.00 


MURATA  CERAMIC  FILTERS 
$F0  455D      455  KHz 
SFB  455D      1*55  KHz 
CFM  455E      455  KHz 

SFE    10.7   MA         10.7   MHz 


$2.00 
1.60 
5.50 
2.99 


ATLAS   CRYSTAL   FILTERS   FOR  ATLAS 
HAM  GEAR 

5.52  -  2.7/8 


5.595  -  2.7/8/U 
5.6^5  -  2.7/8 
5.595  -  .500/4/CW 
5.595  -  2.7  USB 
5.595  -  2.7/8/L 
5.595  -  2.7  LSB 
9.0  -  USB/CW 


YOUR  CHOICE 
$12.99  each 


J3 10  N-CHANNEL   J-FET  450  MHz 
Good  for  VHF/UHF  Amplifier, 
Oscillator  and  Mixers   3/$1.00 

AMPHEN0L  COAX  RELAY 
26  YDC  Coil   SPOT  #360-11892-13 
100  Watts  Good  up  to  18  GHz 
$19.99  each 

78M05  Same  as  7805  but  only  i  Amp  <s> 
5  VDC   k3t   each  or  10/$3.00 

NEW  TRANSFORMERS 


F-I8X 

6.3  VCT  ®>   6  Amps 

$6,99  ea. 

F-46X 

2k   V  @>  1  Amp 

5*99  "* 

F-^lX 

25.2  VCT  @  2  Amps 

6.99  *a. 

P-8380 

10  VCT  @  3  Amps 

7.99  ea. 

P-860** 

20  VCT  @  1  Amp 

4.99  ea. 

P-8I3O 

12.6  VCT  @  2  Amps 

4,99  ea. 

K-32B 

28  VCT  @  100  MA 

**,99  ea. 

E30554 

Dual  1/V  <S?  lAmp  ea. 

6-5^  ea. 

EIMAC  FINGER  STOCK  #Y-302 

36  in.  long  x  £  in.   $4.99  each 


NO  ORDERS  UNDER  $10 
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MRF203 

$P.0.R. 

BFW92A 

$      1.00 

MRF216 

19.^7 

BFW92 

.79 

MRF221 

8.73 

MMCM913 

14.30 

HRF226 

10.20 

MMCM2222 

15.65 

MRF227 

2.13 

MMCM2369 

15.00 

MRF238 

10.00 

MMCM2484 

15.25 

MRF240 

14.62 

MHCM3960A 

24.30 

MRF245 

28.87 

MWA110 

6.92 

MRF247 

28.87 

HWA 1 20 

7.38 

MRF262 

6.25 

MWA 1 30 

8.08 

MRF3I4 

12.20 

MWA  2 1 0 

7.46 

HRF406 

11.33 

MWA220 

8.08 

MRFM2 

20.65 

MWA 230 

8.62 

HRFV21 

27.45 

MWA310 

8.03 

MRF422A 

38.25 

HWA 3 20 

8.62 

MRFU22 

38.25 
38.25 

MWA330 

9.23 

HRFU28 

MRFU28A 

38.25 

TUBES 

MRFi+26 

8.37 

6K06 

$     5.00 

MRFU26A 

8.87 

6LQ6/6JE6 

6.00 

MRF*»i*9 

10.61 

6MJ6/6L16/6JE6C 

6.00 

MRF^gA 

10.61 

6LF6/6MH6 

5.00 

MRF^50 

11.00 

1 2BY7A 

4.00 

MRF450A 

11.77 

2E26 

4.69 

HRFU52 

15-00 

4X1 50A 

29.99 

MRFU53 

13.72 

4CX250B 

45.00 

MRF454 

21.83 

4CX250R 

69.00 

HRFk^kb 

21.83 

4CX300A 

109.99 

MRF455 

14.08 

4CX350A/8321 

100.00 

MRF4S5A 

14.08 

4CX350F/J/8904 

100.00 

MRF472 

2.50 

4CX1500B/8660 

300.00 

MRF474 

3.00 

81 1A 

20.00 

MRF<+75 

2.90 

6360 

4.69 

HRF476 

2.25 

6939 

7.99 

MRF**77 

10.00 

6146 

5.00 

MRFU85 

3-00 

6I46A 

5.69 

MRF492 

20.40 

6146B/8298 

7.95 

MRF502 

.93 

6146W 

12.00 

MRF604 

2.00 

6550A 

8.00 

MRF629 

3-00 

8908 

9.00 

MRF61+8 

26.87 

8950 

9.00 

MRF901 

3.99 

4-400A 

71.00 

MRF902 

9.41 

4-400C 

80.00 

MRF904 

3.00 

572B/T160L 

44.00 

HRF9H 

4.29 

7289 

9.95 

HRF5176 

11.73 

3-1000Z 

229.00 

MRF800*f 

1.39 
1.00 

3-500Z 

129-99 

8FR90 

BFR91 

1-25 

T0-3  TRANSISTOR 

SOCKETS 

BFR96 

1.50 

Phenol ic   type 

6/$ 1.00 

UHF/VHF   RF   POWER  TRANSISTORS 

CDZS67/2N6i*39 

60  Watts   output 

Reg*   Price     $^5.77 

SALE  PRICE   $19-99 

1900  MHz  to  2500  MHz  D0WNC0NVERTER5 
Intended  for  amateur  radio  use 
Tunable  from  channel  2  thru  6 
3*t  dB  gain   2.5  -  3  dB  noise 
Warranty  for  6  months 
Model  HMR  II  with  dish  antenna 
Complete  Receiver  and  Power  Supply 
$225-00  (does  not  include  coax) 
k   foot  Yagi  antenna  only 

$39-99 

Downconverter  Kit  -  PCB  and  parts 

$69-95 

Power  Supply  Kit  -  Box,  PCB  and  parts 

5^9-99 

Downconverter  assembled 

$79-99 

Power  Supply  assembled 

$59-99 

Complete  Kit  with  Yagi  antenna 

$  109*99 

REPLACEMENT  PARTS 

MRF901  $  3.99 

MBD101  1,29 

.001  Chip  Caps  1 .00 

Power  supply  PCB  U.99 

Downconverter  PCB  19-99 

Bogner  down  converter,  industrial  version.  1 
year  guarantee  $225.00 


36  PIN  MOTOROLA  BUS  EDGE  CONNECTORS 
Gold  plated  contacts 
Dual  ^3/86  pin    » 1 56  spacing 
Solder  tail  for  PCB    $3.00  each 

CONTINUOUS  TONE  BUZZERS 

12  VDC $2.00  each 


H0  VAC  MUFFIN  FANS 

New  $11.95     Used  $5.95 


PL-259  TERMINATION 
$1 .50  each 


52  Ohm  5  Watts 


NO  ORDERS  UNDER  $10 


Resaer  Service — seepage  82 
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h*64 


2N2857JAN 

2N29^9 

2N29^7 

2N2950 

2N3375 
2M3553 
2N3818 
2N3866 
2N3866JAN 

2N3866JANTX 

2N3925 

2N39^+8 

2N3950 

2N3959 

2N3960JANTX 

2N4072 

2NM+27 

2NM*29 

2NW77 

2M4959 

2Ni+976 
2N5070 

2N5071 
2N5108 

2N5109 
2N5179 
2N5583 

2N5589 
2N5590 

2N5591 
2N5635 
2N5636 

2N5637 
2N56^1 
2N56^3 
2N 5645 
2N5842 
2N58U9 
2N5942 

2N5946 
2N5862 
2N6080 
2N6081 
2N6082 

2N6083 
2N6084 

2N6095 
2N6096 


S  2.50 
3.60 

15.00 

4.60 
8.00 

1.57 
5.00 

1 .00 
2.50 
4.00 

10.00 
2.00 

25.00 
3.00 

10.00 
1.60 
1.10 
7.00 
1.00 
2.00 

15.00 
8.00 

15.00 
4.00 
1.50 
1.00 
4.00 
6.00 
8.00 

11.00 
5.44 

11.60 

20.00 
5.00 

14.00 

10.00 
8.00 

20.00 
40.00 
14.00 
50.00 
7-00 
10.00 
11.00 
13.00 
14.00 
11.00 
20.00 


2N6097 

$23.00 

2N6166 

38.00 

2N6368 

22.99 

2N6439 

40.00 

A210/MRF517 

2.00 

BLY38 

5.00 

402 80 /2N 4427 

1.10 

40281 /2N3920 

7.00 

40282/2N3927 

10.48 

NE555V  T I  HERS 

39c  each  or  10/^.00 

NEW  DUAL  COLON  LED 
69s  each  or 

10/55*00 

HEP170   1000  PIV 

2.5  Amps   25c  each  or 

100/5)5.00 

HIGH   VOLTAGE   CAPS 
420  MFD  p  400   VDC   OR 
600  MFD  @  400   VDC 

$6.99  each 

NEW  ROTRON  BISCUIT  FANS 
Model  BT2A1   115  VAC 
$12.99  each 

FORIN  TA700  FANS   NEW 

Model  A3034O 

230  VAC  9  .73  Amps 

Will  also  work  on  115  VAC 

$29,99  each 


ORDERING  INSTRUCTIONS 

Check,  money  order,  or  credit  cards 
welcome,  (Mastercharge  and  VISA  only) 
No  personal  checks  or  certified  personal 
checks  for  foreign  count rys  accepted , 
Money  order  or  cashiers  check  In  U.S. 
funds  only.   Letters  of  credit  are  not 
acceptable. 

Minimum  shipping  by  UPS  is  $2.35  with 
insurance,   Please  allow  extra  shipping 
charges  for  heavy  or  long  items. 

All  parts  returned  due  to  customer  error 
will  be  subject  to  a  15%  restock  charge. 

If  we  are  out  of  an  item  ordered,  we 
will  try  to  replace  It  with  an  equal  or 
better  part  unless  you  specify  not  to, 
or  we  will  back  order  the  Item,  or 
refund  your  money. 

PRICES  ARE  SUBJECT  TO  CHANGE  WITHOUT 
NOTICE.   Prices  superseade  all  previously 
published.   Some  items  offered  are 
limited  to  small  quantities  and  ^re 
subject  to  prior  sale. 

We  now  have  a  tol 1  free  number  but 
we  ask  that  it  be  used  for  CHARGE  ORDERS 
ONLY.   If  you  have  any  questions  please 
use  our  other  number.   We  are  open  from 
8:00  a.m.  -  5:00  p,m.  Monday  thru  Saturday, 

Our  toll  free  number  for  orders  only 
is  800-528*3611. 


DOOR  KNOB  CAPS 
**70  pf  <S>  15  KV 
Dual  500  pf  &   15 
680  pf  @  6  KV 
800  pf  &   15  KV 
1000  pf  p  20  KV 
2700  pf  ffi  *+0  KV 


JUMBO  LED's 
Red 
Clear 
Yel low 
Green 
Amber 


$3,99  each 
KV  5.99  each 
3.99  each 
3*99  each 
5*00  each 
5,99  each 


8/$ 1,00 
6/$ I. 00 
6/51,00 
6/51.00 

6/$ 1.00 


MEDIUM  LED's 
Red  6/51.00 
Green  6/$l ,00 


NEW  &  USED  BCD  SWITCHES 
3  switch  with  end  plates 
New  $8,99 
Used  56.95 


NEW  G,E.  0PT0  COUPLERS  4N26 
69C  each  or  10/55*00 

HICRQ-MINl    WATCH  CRYSTALS 
32.768  Hz        $3.00  each 


NEW   2    inch   ROUND   SPEAKERS 

100     Ohm  coi  1 99c   each 

PLASTIC   T0-3  SOCKETS        V$1.00 


NO  ORDERS   UNDER   $10 


140     73  Magazine  •  April,  1981 


INTRODUCING  SONY'S  NEW  DIGITAL 
/-^         DIRECT  ACCESS  RECEIVER! 


95  p|us 

$5.00 
shipping 


Revolutionary 
Instant  Access  Digital 
Shortwave  Scanner 

•  Continuous  Scanning  of  LW,  MW,  SW,  &  FM  Bands 

•  Instant  Fingertip  Tuning— No  More  Knobs! 

•  a  Memories  lor  Any  Mode  (AM,SSBJCWk  &  FM) 

•  Dual  PLL  Frequency  Synthesized— No  Drift! 


A  WHOLE  NEW  BREED  OF  RADIO  IS  HEfiE  NOW!  No  Other 
short  wave  receiver  combines  so  many  advanced  features  for 
both  operating  convenience  and  high  performance  as  does  the 
new  Sony  ICF-2001  Once  you  have  operated  this  exciting  new 
radio,  you'll  be  spoiled  forever1  Direct  access  tuning  eliminates 
conventional  tuning  knobs  and  dials  with  a  convenient  digital 
Keyboard  and  Liquid  Crystal  Display  (LCD)  for  accurate  frequen- 
cy readout  to  within  1  KHz.  Instant  fingertip  tuning,  up  to  8 
memory  presets,  and  conlinuous  scanning  features  make  the 
ICF-2001  the  ultimate  In  convenience. 

Compare  the  following  features  against  any  receiver  currently 
available  and  you  will  have  to  agree  that  the  Sony  ICF  2001  ts  the 
best  value  in  shortwave  receivers  today? 

DUAL  PLL  SYNTHESIZER  CIRCUITRY  covers  entire  150  KHz  to 
29999  MHz  band  PLLt  circuit  has  100  KHz  Step  white  PLL? 
handles  1  KHz  step,  both  of  which  are  controlled  by  separate 
quartz  crystal  oscillators  for  precise,  no-drift  tuning  DUAL  CON- 
VERSION SUPERHETERODYNE  circuitry  assures  superior  AM 
reception  and  high  image  rejection  charactenslics.  The  10.7  MHz 
IF  of  the  FM  band  is  utilized  as  ihe  2nd  IF  of  the  AM  band.  A  new 
lype  of  crystal  filter  made  especially  for  this  purpose  realizes 
Clearer  reception  than  commonly  used  ceramic  filters.  ALL  FET 
FRONT  END  for  high  sensitivity  and  interference  rejection,  tnter- 
motiulation,  cross  modulation,  and  spurious  interference  are  ef- 
fectively rejected.  FET  RF  A  WP  contributes  to  superior  image  re- 
jection, high  sensitivity,  and  good  signal  to  noise  ratio.  Both 
strong  and  weak  stations  are  received  with  minimal  distortion. 


0 


© 


A  Enter  Button 
B  Signal  Strength 

Indicator 
C  Liquid  Crystal  Display 
D  Memory  Preset  Buttons 
E  Antenna  Adjustment 

Dial 


F  SSB/CW  Compensator 

G  Execute  Bar 

H  Manual  Tuning  Buttons 

I  Scan  Button 

J  HighfLow  Limit  Buttons 


EXTENDED  SPECTRUM  CONTINUOUS  TUNING 


AM 


150  lo  29,999  KHz 


tea klki. 


•  v.*. 


«J  H  ffi, 


V  1  »l 


FM 
76  to  108 
MHz 


OPERATIONAL  FEATURES 
INSTANT  FINGERTIP  TUNING  with  the  calcuiatoMype  key  board 
enables  the  operator  to  have  instant  access  to  any  frequency  in 
the  LW.  MW,  5W,  and  FM  bands.  And  the  LCD  digital  frequency 
display  confirms  the  exact,  drift  free  signal  being  received. 
AUTOMATIC  SCANNING  of  Ihe  above  bands  Continuous 
scanning  of  any  desired  portion  of  the  band  is  achieved  by 
setting  the  "Ly  and  "Ly  keys  to  define  the  range  to  be  scanned. 
The  scanner  can  stop  automatically  on  strong  signals,  or  it  can 
be  done  manually.  MANUAL  SEARCH  is  similar  to  the  manual 
scan  mode  and  is  useful  for  quick  signal  searching  The  "UP" 
and  "DOWN"  keys  let  the  tuner  search  for  you.  The  "FAST"  key 
increases  the  search  rate  for  faster  signal  detection  MEMORY 
PRESETS.  Six  memory  keys  hold  desired  stations  for  instant 
one-key  tuning  in  any  mode  (AM.  SSBJCW.  and  FMK  and  also,  the 
"Lys  and  "Lj*  keys  can  give  you  two  more  memory  slots  when 
no?  used  for  scanning,  OTHER  FEATURES:  Local,  normal,  DX 
sensitivity  selector  for  AM:  SSBJCW  compensator:  90  min.  sleep 
timer;  AM  Ant.  Adjust. 


SPECIFICATIONS 
CTRCUIT  SYSTEM:  Fm  Superheterodyne:  AM  Dual  conversion 
superheterodyne.  SIGNAL  CIRCUITRY:  A  IC  s.  11  FETs,  23 
Transistors,  16  Diodes.  AUXILIARY  CIRCUITRY:  5  IC's,  1  LSI,  5 
LED's.  25  Transistors.  9  Diodes  FREQUENCY  RANGE:  FM 
76-108  MHz;  AM  150-29,999  KHz.  INTERMEDIATE  FREQUENCY: 
FM  10.7  MHz,:  AM  1st  6635  MHz.  2nd  10.7  MHz.  ANTENNAS:  FM 
telescopic,  exl.  ant.  terminal;  AM  telescopic,  built-in  ferrite  bar. 
exl.  ant.  terminal.  POWFR:  4  5  VDC/120  VAC  DIMENSIONS:  12V< 
(W)  X  214  (H)  X  6**  (D).  WEIGHT:  3  lb   15  oz.  <1.8  kg) 
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Wire  wrap  prototyping  board.  Board  measures  17Vfe  by  11!£ 
double  sided  1/16  inch  glass  epoxy.  Silk  screened  top  and 
bcttcm  with  all  pins  numbered  on  wrap  side.  Board 
accommodates  2-24  Pin  and  326  - 14  or  16  Pin  LC/s.  Separate 
V,C,C.  and  Ground  Pin  above  each  LC,  (V.C.C.  and  Ground  are  not 
dedicated,  therefore,  you  may  use  16,  14,  8  Pin  Dips.)  Alt  inner 
sleeves  gold  plated  as  are  the  two  dual  86  Pin  edge  connectors. 
Very  limited  stock  so  please  order  NOW.  DRC's  price  $19,95. 

All  boards  guaranteed  and  ready  for  immediate  shipment.  Augat 
#8136-LG761-TG. 

Blank  board  (same  as  above)  with  V,C,C+,  ground  plane,  edge 
connectors,  no  wire  wrap  pins.  Insert  your  own  wire  wrap 
sockets. 

$8.50 


GOLD  WIRE  WRAP  SOCKETS 

Fit  panel  above.  Not  gold  inlay  as  sold  by 

others.  Super  3  level  gold  wire  wrap. 

25/$8.75 

25/$  1 1 ,25 


14Pin-10/$3.95 
16  Pin  —  10/$4.95 


SUPER  CUSTOM  IC        #17564-4 

Has  a  C-MOS  oscillator,  Decade  Counter  Decoder/ 
Driver.  At  the  push  of  a  button  will  flash  a  LED  24  times. 
At  the  end  of  which  it  will  display  the  number  of  times  it 
has  gone  through  the  cycle,  up  to  99.  Variable  speed 
pulses  -  Penect  for  timing.         full  data  —  $1.00 


PUSH  BUTTON 
SWITCH 

Normally  Closed 
6/$1.25 


MICROWAVE  DIODE 

For  Down  Converters 

5082  -  2835  $1.50  or  5  For  $6.00 


LAB-BENCH  VARIABLE    $<|2  00  KIT 
POWER  SUPPLY  KIT         super  sale 

5  to  20  VDC  at  1  AMP.  Short  circuit 

protected  by  current  limit.  Uses  IC 
regulator  and  10  AMP  Power 
Darlington  Very  good  regulation  and 
low  ripple.  Kit  includes  PC  Board,  all 
parts,  iarge  heatsmk  and  shielded 
transformer.  50  MV.  TYP,  Regulation 


RCA  SENSITIVE 
GATE  TRI AC 

TO-5  CASE   HOUSE  #40531 

ALSO  SAME  AS  T2300D. 

2,5  AMPS  400  Pi V 


5/$  1.1 9 

Parted  for  Dimmers, 
Color  Organs,  etc. 
PC  LEADS 


r  '  — 


Digital  Research  Exclusive 

4  DIGIT  FLUORESCENT 

CLOCK  MODULE 

A  super  fantastic  car  clock  module,  or  desk 
clock.  Four  bright,  blue-green  digits  .33 
inches  tall  and  very  pleasing  to  the  eye. 

FEATURES: 

CMOS  -  3MA  Max.  Current 

Display  can  be  dimmed 

Display  Of!  but  clock  continues  to  count 

Crystal  controlled  accuracy 

Small  physical  size  2!6  x  2  x  5/8 

On-Board  hours  and  minute  set  switches 

All  you  need  to  make  this  exceptional  time 
piece  work  is  +  12VDC, 

12  Hour  Model  -  $5.95  or  3/$15.00 
24  Hour  Model  -  $6.95  or  3/$18.00  ::;; 


REPEAT  OF  A  SELL-OUT 

4558  -  Dual  741  in  8  Pin  Mini  Dip 

4  for  $1.20 


•*•# 
**••• 


JFET  OP  AMP 

Super  High  Input  Impedance  ( 10>J  OHMS)  —  High  Frequency 
Response  TO  4  MHZ  Large  DC  Voltage  Gain  106  DB  —  New 
Generation  OP-AMP  with  Vastly  Superior  Featured 
LF356BH  -  75C  or  3/S2.00  By  National 


$4.95 


B0  Hi  CRYSTAL  TIME  BASE 

(COTflplll*  KH) 
Uses  MM 5369  CMOS  divurtr  »C  With 
high  KCtiracv  3  579545  MHZ 
Crystal  Use  with  an  MOS  CLoci 
Chips  o*  Module*  Draw*  pnty  1  5 
MA  Atl  pans  <J*i*  and  PC  Board 
intkJded  TOO  Mi  same  a*  above 
except  S595. 


D.C.  HORN 

VERY  LOUD* 

6-1 2  VDC 

Like  Used  In 

Smoke  Alarms 

FANTASTIC  SAVINGS 

Compare  this  true  value 

.60  ea.     4  For  $2.00 


••+* 


PMD-11K-60    <D**"P"«) 

60  Volts.  HFE  800-20K 
1 2  Amps.  PNP  TO-3 
ISO  Watts.  By  Lambda     qr».MD 

$1.50  Ht* 


BRAND  NEW! 
NE555V 
3/S1 .25 
10/S3.30 


•  ■  i 
*  i 


TIP  29C  Power  Transistor 
TO  -  220  Case 

1Amp        30  Watts        100  Volt  NPN 
LIMITED  QUANTITY        3/$  1.25 


•  *#< 

MM 

•  *•*( 


'•*••< 
*••< 


Digital  Research:  Parts 

**  (OF  TEXAS) 


•£•£  tX>,  BOX  401247  •  GARLAND,  TEXAS  75040  *  12141  271-2461 


TEAMS:  Add  50<  postage.  *e  pay  balance  Orders  under  S  IS  add 
75*  handling  No  CO  D  We  accept  Visa.  Master  Charge  and 
American  Express  cards  Tex  Res  add  5%  Ta*  Foreign  orders 
(except  Canada)  add  20%  PAH  90  Day  Money  Bach  Guarantee  on 
all  items 


■  ••# 
•■* 


•*< 


*    • 


*    • 


■    m    i 
*   *    *   • 


t    «    •     » 

f   * 


•    « 


■    * 


*    • 


***** 
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•  ■  4 
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RAMSEY 

ELECTRONICS 
"V  Inc. 


PARTS  WAREHOUSE 


We  now  have  available  a  bunch  of  goodtes  too 
good  to  bypass     Items  are  limited  so  order  today 


2575  Baird  Rd. 
Pemfield,  NY  14526 

716-586-3950 


MINI  KITS  -  YOU  HAVE  SEEN  THESE  BEFORE  NOW 

HERE  ARE  OLD  FAVORITE  AND  NEW  ONES  TOO. 

GREAT  FOR  THAT  AFTERNOON  HOBBY. 


luiiBinun 


Call  Your  Phone  Order  in  Today 
TERMS:  Satisfaction  guaranteed  or  money 
refunded.  COD  add  S2.00  Minimum  order 
$6.00  Orders  under  510.00  add  $1 ,50.  Add  5% 
for  postage.  Insurance,  handling  Overseas 
add  l5*/a  NY  residents  add  7%  la* 


FM 

MINI 

MIKE 


A  super  Mjgh  performance  FM  wtre- 
leis  mike  kft*  Transmits  a  liable 
signal  up  to  300  yards  wiiti  excep- 
tional audio  qualify  by  means  of  its 
built  in  fllectret  mike  Kit  includes 
case  mike  on -oft  Switch,  antenna, 
b  artery  and  super  instruction!  This 
is  the  finest  unit  available 

FM-3Kit  Si  4.95 

f  M-3  Wired  and  Tasied  19.95 


FM  Wlrektf  Mike  Kit 

Transmits  up  to  300  to 
any  FM  broadcast  ra- 
dio uses  any  Type  at 
mike  Runs  on  3  lo  §V 
his  added  sensitive  mi  he  preamp 
stage 

FM-t  kit     |3.9S  FM-2K.i1      14.95 


Type  FM-? 


Color  Organ 

See  music  come 
alive'  3  different 
lights  dicker  with 
music  One  light 
each  for  high, 
mid-range  and 
tows  Each  indi- 
vidually adjust- 
able and  drives  up 
to  300  W  runs  on 
110  VAC 

Complete  kit. 
ML-1 
5495 


v,a«o  Modulator  KR 
CofiaiU  *fly  TV  to  «ntf*o  rrnonitOf     Super 
iiaw*   tunattie  over  en  4-6    Rum  on  5- 
11V  accept*  Mr}   rtdwiiiQiaf    Bnlunifon 
rb*  marker   CumpJei*  Kit  VD-1        t7.9S 


Led  eilnky  Kit 
A  great  a  Mention  get- 
ter Which  alternately 
flashes  2  jumbo  LEDs 
Use  for  name  badges 
buttons      warning 
panel  hghls  anything* 
Runs  on  3  to  15  volts 
Complete  krt  BL-1 
5295 


%. 


Super  Slsulh 
Asuper  sensdliveampli- 
f  ier  which  will  pick  up  a 
pin  drop  at  15  feel'  Great 
tor  monitoring  baby* 
room  or  as  general  pur* 
pose  amplifier  FuJf  2  W 
rms  Output  runs  on  6  10 
15  volts,  uses  8-45  ohm 
speaker 
Complete  kit.  BN-9 

5S-95 


CPO-1 

Run*  On  3-1?  Vac  t  wall  out   t  KHZ  qood  fer  CPQ 
Alarm   Audio  Oscillator     Complete  Nit  $2.95 


Whisper  Ughl  Kit 

An  interesting   kit    small  mike 
picks  up  sounds  and  converts 
I  hem  to  light     The  louder  the 
sound,   the  brighter  the  light 
In  crudes  rmfce.  controls  up  to 
300  W  runs  on  110  VAC 
Complete  kit.  WL-1 
SB  95 


Tone  Decoder 
A  complete  lone  deco- 
der   on    a    single    PC 
board     Features     4tiQ- 
5000      Hi?      adjustable 
range  via  20  turn  pel  voltage  regu- 
lation   567  IC      Useful  tor  touch- 
rone   burst  detection    FSK    etc 
Can  also  be  used  as  a  stable  lone 
encoder    Runs  on  5  lo  12  volts 
Complete  kit  TD-1       55.95 


CLOCK  KITS 

Tour  old  favorites  are  here  again    Over  7.000 Sah*  to  Oat* 
Be  en*  ol  the  gang  and  order  yours  loday! 

Try  your  hand  at  building  the  finest  looking  clock  on  the 
market  Us  sattn  limsh  anodized  aluminum  case  looks  greai 
anywhere,  while  six  .4""  LEO  digits  provide  a  highly  readable 
display  This  is  a  complete  kit.  no  extras  needed  and  it  only 
takes  1-2  hours  lo  assemble  Your  choice  of  case  colors: 
silver  gold,  black  (specify} 

Clock  kit,  12/24  hour,  DC-5  $24.95 

Clock  with  10  min    ID  timer,  12/24  hour.  DC-10  $29.95 

Alarm  clock.  12  hour  only.  DC-8  $29,95 

12V  DC  car  clock.  DC- 7  $29,95 

For  wired  and  tested  clocks  add  SiO  00  to  kit  price 
SPECIFY  12  OR  24  HOUR  FORMAT 


Car  Clock 

The  UN-KIT.  only  5  lolder  connection! 


H*n  y  *  sup**  looting  rugpeo  #nd  accurate  auto  dock  *?■'*■  M  **  a  snap  m  bu^d  and 
maUjli  CKKh  motFmeni  t\  compl^!,  35S*"Ttftl«J  —  ydu  only  MrtOr«  J  mum  «Hl  ? 
-  tdna  ta*n  about  iS  mmuiH4  Dtscrfay  is  br^gm  grevfi  *.w  automatic  bnajrimeu 
control  Dftotocefi  «  auiiret  *ou  o1  *  *»on*i  r»e<lab«i»  rjtapf  a>  oav  o*  n,q*»t  Gomel  m  a 
Uf»r>  Ipnisn  anodrred  aiummvm  ca*w  *hicft  can  twanacftcti  S  different  »i*-St>i'fH]  ?  ntfeo 
ta|M    Cfio*c«  ol  surer  blach  orqaid  ca&e  rspecrfyi 

$42.95 


DC -3  nn    1?  riouf  Forrnii 
DC  3  *irpd  and  felled 


129  95 


Unnrvsai  Timer  Kit 

Provides  tbe  baste  parti  and  PC 
hoard  required  to  provide  a  source 
r>t  precision  t<minq  and  pulse 
generation     Uses  555  timer  »C  and 

includes  a  range  o'  cads  lor  mos! 
nrnmg  needs 

UT  5  Kit  $5.95 


Mad  Blaster  Kit 

Produces  LOUD  ear  scattering  and 

rmenlion  geTtinq  siren  like  ^ound 
Can  supply  up  10  IS  watts  of 
or  no  nous  audio   Runs  on  6-1  &  VDC 


Siren  Kit 
Produces  upward  and  downward 
wail  characteristic  of  m  police 
siren  5  W  peak  audio  output,  runs 
on  3-1  &  volts.,  uses  3-45  ohm 
speaker 
Complete  kit    SM-3  S2.95 


Calendar  Alarm  Clock 

Ttip  clock  mat*  got  it  an  6 -5"  LED* 
13  ?a  tiour  sn(>o?e  2*  no ur  alarm  a 
year  calendar  battery  backup  and 
foti  more  The  supef  ^001  chip  m 
used  Sure  5*4*2  incnes  ComplotB 
kit  Iflss  case  jnot  available) 
DC-9  $3495 


Uno*r  Daah  Car  Clock 

1}  7 *  hom  Cpoc »  M  a  twa^jMyi  f**~-~  ca*v  *»f . 
A  ^jp'dCM  *»£D  lI DS  1^3-*-  «ccur»  •  m. 

3  «»-*  MCi»i«    *u>*a»  aWAM  •<»  ^MOi    *nO 
tup«*  •rtstructaxit    Opl>4Aal  ai*nr^T  (pi..jdrtv»*  ■ 

"^spia^  Id  Mrnbtrrif  ttq/*i  intr* 
\'<     i  i  ,  'oefc  wan  *|g  br«Chi1  l?7  95  lul 

DM    I  llimmfl  rtrldHl^i  12  50 

4dd  (1DD0  Atlfe    ittd  Tafl 


MS-i  Krt 


W-95 


TB 


SO  Hf  Tim*  Biu 

- 


Video  Terminal 


In 


tsu 
»ti 


PARTS  PARADE 


■  vafl  -cwta^fwd  U»«tf  aio^- 

1    famiHrtt  c4iw4hjw<  and  »*>Twa*d  com 

yi?ti.«o    :<pp«<  and  teinr  {"M»  fiff^*    and  *••  * 

.     ,atl»*H  JMKt  • 

R|   Mifi  termarrai  *  *M  nif  4idrf  f6H0tf  Inr  *<r<*d  n#w1 

P.  rw#i  '■■  ippi* 

pr   Miwl'Uft!''     • 


w.Miji^rif 
wr»0«    **i 

naits 

tli  9i 
i  P  tf 


IC  SPECIALS 


LINEAR 


301 

iaq 

55S 
5«5 


<* 


»7 

t«ai 

mr.m 

tit  j 

8038 


t  25 
It  50 
II  50 
I  «5 

|1  00 

it  oe 
11  oo 

11  35 
10.12  00 

t  50 
i   50 

12  95 
12  95 


TTL 


4011 
40t3 
4046 

4049 
40W 
4511 

•*1fl 


CMOS 


flp 


50 
.50 

($1.85 

$9  00 
$2  00 
$1,35 
Si  75 


READOUTS 

fhfD  JH  4    CC  lr  -M 

*MO  50T  5ir>  FCA  1  00 

w*tt  t:  np:-jc  dc  ■    i  » 

i-rp  TK1    OX*  lOO 


TRANSISTORS 


7N39TH  NP*J  C-F 
?MW6PNPr-  -r 
7N4J03  PI4P  C*F 
7MUTD  NP«lC*F 
Tiwalifi  IT* 
nsaot  fft*P  C'r1 

jvaaatc-r 

?h51T3  LjHr  Ht>f4 
POWV  Tifi  MP**  *OW 
Powtr  Tab  PNf  a&W 
MPf  ifl?.-?NVtfl4 
N*^l  3404  1  rt»  T  'fl 
TrO*   T^H 


IVHW 
'^■11  00 

is'ii » 

15  11  « 

aii  at 
i/tiaa 
*  net 

IK 

>  tzoo 

I« 
»  17M 


j^?e-e  ..- 


74S00 
7447 
74  75 
7490 
74196 


S  40 
$  65 

$   50 
11  35 


SPECIAL 


1 1 C90 
10116 

??oe 

7?0  *« 
'?16D 
7107C 
S314 

5375AB/G 

7001 


$15.00 
S  1.25 
$17.50 
S  5  50 
$2100 
ST250 
$  295 
S  2.95 
$  6.50 


FERRITE  BEADS 


Tifl 


Sockcti 

S  Pin  10/13.00 

14  Pin  10/1200 

16  Pin  10/12.00 

24  fin  4/ $2.00 

?8  Pin  4S2  00 

40  Pin  3/52.00 


Diodes 

S  1  V  Zener  20/11.00 

1N914  Type  50/11 .00 

1KV  ZAmp  B/$1.00 

100V  1Amp  15/$1.00 


Rnnlor  An  I 
Aworfment  ot  Popular  values 
*ai|    Cut  lead  tor  PC  mounting 
center     /    leads    bag  oi  300  Of 

morrf 

If  JO 


Snwilchet 
Mini  toggle  SPOT  Si  00 

fled  PushbuTto-ns  NO        3  J1  00 


Earphone* 
leads  a  otrrt  oooo  lo*  intaii  ion* 
lpeakan  alarm  docti  etc 
5fOrS1  00 


Mini  8  ohm  Speaker 
Apprdu   t%m  diam  Rounfi 
xype  for  radioi   rn-Kf  pt( 
3  »o*  f  i  00 


Crytlalt 

3  579645  MMZ 
10  00000  MHZ 
5  24flfi00    MHZ 


1150 
15.M 
15.00 


AC  Adapten 

Good    lor    ctocm  r*cajd 
charoers.an  110  VAC  ptw« 

ono  end 

8  5  »dc#20niA  11  00 

16   vac  w  160mA  15  SO 

i?   vac  ^  ?5qm*  13  00 


Solid  Stale  Buiaert 

small1  buzzer  4 SO  Hz  Hb  JB  50u*id 
ouipul  on  Si?  vdc  al  t<j- 30  m*  Tt  j„ 
compali&le  $1.50 


Slug  Tiarwd  Coil* 
Sma«  3/16"  He*  Slugs  lumeri  CPal 
3lurns  to  for  $1.00 


AC  OuUet 

Panel  Mount  *iih  Leads 

4  51  00 


Audio 
Pre  sea  Ier 

Make  high  resolution  audio 
measurmenrs  great  lor  musical 
instrument  tuning.  PL  tones  etc 
Multiplies  audio  UP  in  frequency, 
selecltible  xlO  or  jcIOO,  gives  01 
HZ  resolution  wdh  1  sec  gate 
time1  High  sensitivity  ot  25  mv  1 
meg  input  z  and  buiH-m  tillering 
gives  g^eat  performance  Runs 
on  9V  battery,  all  CMOS 
PS~2  kit  S29.95 

PS-2  wired  $39.95 


600  MHz  W 

PRESCALER  W- 


^ 


Exiend  the  range  of  your 
counter  io  600  MHz.  Works 
with  all  courtiers  Less  than 
ISO  mv  sensitivity  spec+'y  - 
10  or -100 

Wired,  tested.  PS-1B     S59-95 
Kit,  PS- IB  $44.95 


CAPACITORS 

TANTALUM 
Dicprrf  Epon 

1.5 ^uF  25V  m  1.00 
1.8  uF  25V  3/S 100 
22  uF  25V  3^1  DO 


ALUMINUM 
El»ctlOi!■, 

*iati*  i*v*ib»  &  si  oo 

lOuf  15V  Bi-  (   10*100 


piSK  crnAHic 
0i  '6v  d*M    zo.ji  do 
i  Tfiv  lS.fi  00 

001  irjv  »HM 

iarji^  »itw 


DC  DC  Convarttr 

■S  tfde  Trpul  prtMf    -9  mcIl  I'd'  30m* 

^9  vdc  pfChJuCfts-iSwdclSiiSfTia  11. 25 


2S*C  ?0  Tutn  Tnm  Pol    1100 
TK    »  Turn  Trim  Pot     S   W 


Ceramic  IF  Fillers 

Mini  ceramic  hirers  7  KHz 
B.W  455kH7ST.50ea 


} 


Trimmer  Cepi 

Spfague  -  i-4b  pr 

Stable  Pofypioptr'ene 

44)  a*. 


30  Wait  2  mtr  PWR  AMP 

Simple  Class  C  power  amp  features  6  times  power  gam   1  Wm 
for  S  out.  2  Win  for  15  out,  4W  in  for  30  out  Max  output  o*  35  W. 
incredible  value,  complete  with  all  parts,  less  case  and  T-R  relay 
PA-1.  30  W  pwr  amp  kit  $22.95 

Tfi-1.  RF  sensed  T-R  relay  kit  6.95 


MRP  228  tfanuiior  as  uved  in  PA-1 
STOoocain    150  mhi  S119S 


RF  actuated  relay  senses  RF 

( 1 W)  and  cioses  OPDT  relay. 

For  RF  sensed  T-R  relay 

TR-l  Kit     $6.95 


Power  Supply  Kit 

Comp-iele  triple  regulated  po«ef 
Sur>pty  provides  var^a hi r?  6  to  lfi  volts  at 
200  ma  an  d  * 5  at  1  Amp  Ex  c el  len  I  load 
r*?9uiariDn  good  hltermg  and  s-maJl 
sue  Leas  iranstDf  mers  requires  63V 
.1  A  and  24  VCT 
Compleie  fc*t.  P5-3I.  T  $6  *5 


25  AMP 

100V  Bridge 

$1,50  each 

Mint-Bridge  50V 

1  AMP 

2  for  $1.00 


Crytlai  Microphone 

Small  1"  diamflier    .    mich 
crysmi  rrnke  cartridge  f  .75 


Coax  Connector 

Chassis  mount 

BNC  type  $1.00 


Mini  RG-  174  Coa« 
10  ft.  for*  1.00 


S  Voll  B»riery  Clip* 

Nice  qua i iTy  cups  5  lor  H  00 

H    Rubber  GfOttomms.         10  lor  H  00 


re***#a 

*IW    olfn««    &.%£.    (in    '*«T     re^ivon 

i  m^kijo**  i»ooei  miC*  cap*  etc 

im  bag  nOOpei  It.Otig   HqlHOpcillH 


6  p^-n  fypc  gold  contact*  ior 
nUI-iOCd.  ear  oocfe  module 
pries  .75  mm 


Led!    -  your  choice    please  specify 

Mim  Red  Jumbo  Red.  hhgn  intensity  Red,  lllummaior  Red  S/|1 

Mini  Yellow.  Jumbo  Yellow.  Jumbo  Green  #/|1 


Motorola  MV  7209  30  Pf  homnt'  cap  70-40  Pf 

SOea^i  o«  J  H  00 


Tunable  rv>ge 


OP-AMP  Special 
Bl-FET  LF  13741  -  Direct  pm  tocpm  741  compalrOie  but  500  000  MEG 
mpul  i  super  lone  50  pa  input  current  to*  power  dram 
50  for  only        19  00  10  for         *2  00 


73MG 
79MG 

309K 

7805 


$1  25 

si  as 

ISO 
11 JS 

SI  00 


Rerjulalbn 


7817 

1100 

7615 

|1,00 

7905 

st  as 

7912 

Si  2S 

7915 

SI  25 

ShiHnh  Tubing  Nuba 
N<ce  precut  pcee  o'  shim*  nfe   1*  i    • 
ihnnh.  lo  V    Greal  for  iplicei       50/11  00 


Opto  Isolators  -  4N28  type 

Opto  Reflectors  -  Photo  diode  *  LED 


Mini  TO-93  Heal  S4nh* 
Therm a>ioy  6ra no  s  'or  11  0C 

Tq.2?Q  Nf»l  5tnha  3  lor  |i  00 


H 


$.50  ea. 
$1.00  ea. 


Uolet  Pine 
recur  in  fcnQth  o#  7  t%r#ect 
tor  ia  £jir  vxmmtk    20  tinpe  lor  H  00 


COS 

flemjitarvce  #er.« 


iltft    l»oM 


?$0  Ofims,  10 
)  lor  II. 00 


V  Redder  Service—  see  page  82 
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Scanners! 

NEW  Rebates! 

Communications    Electronics^    the 

world's  largest  distributor  of  radio  scan- 
ners, celebrates  Father's  Day  early  with 
big  savings  on  Bearcat  scanners.  Electra 
Company,  the  manufacturers  of  Bearcat 
scanners  is  offering  consumer  rebates 
on  their  great  line  of  scanners,  when  pur- 
chased between  April  1  and  May  1 5, 1 981 . 

With  a  scanner,  you  can  monitor  the  excit- 
ing two-way  radio  conversations  of  police 
and  fire  departments,  intelligence  agencies, 
mobile  telephones,  energy/oil  exploration 
crews,  and  more.  Some  scanners  can  even 
monitor  aircraft  transmissions!  You  can  ac- 
tually hear  the  news  before  it's  news.  If  you 
do  not  own  a  scanner  yourself,  now's  the 
time  to  buy  your  scanner  from  Communica- 
tions Electronics.  Choose  the  scanner 
that's  right  for  you,  then  call  our  tothtree 
number  to  place  your  order  with  your  Visa  or 
Master  Charge. 

We  give  you  excellent  service  because  CE 
distributes  more  scanners  worldwide  than 
anyone  eise.  Our  warehouse  facilities  are 
equipped  to  process  thousands  of  scanner 
orders  every  week.  We  also  export  scanners 
to  over  300  countries  and  military  instal- 
lations. Almost  all  items  are  In  stock  for 
quick  shipment  so  if  you're  a  person  who 
prefers  fact  to  fantasy  and  who  needs  to 
know  what's  really  happening  around  you, 
order  your  scanner  today  from  CE! 

NEW!  Bearcat? 350        Bearcat®  21 OXL 


FREE  Bearcat®  Rebate  Offer 

Get  a  coupon  good  for  a  S25  rebate  when  you  purchase  a 
Bearcat  300,  250, 220  or  2 1 0XL  $20  rebate  an  model  1 60; 
S1 0  rebate  on  model  Four-Si*  Thin  Scan  and  S5  rebate  on 
the  Bearcat  5.  To  got  your  rebate,  mail  this  coupon  with  your 
original  dated  sales  receipt  and  the  Beatcat  model  number 
from  the  carton  to  Eteclm  Yourl  receive  yewr  rebels  m  four 
lo  si*  weeks  Offer  valid  only  on  purchases  made  betwen 
Apni  i.  1981  and  May  16,  11*61,  Afl  rwjuesls  must  be 
postmarked  by  May  30.  1961  Limit  of  one  rebate  per 
household.  Coupon  must  accompany  alt  rebate  requests 
and  may  not  be  reproduced.  Offer  good  only  in  the  U.SA 
Void  where  taxed  or  prohibited  by  law.  Re »a Iters,  companies, 
clubs  and  organ  Nation  s-both  profit  and  n  on- pro!  it-are  not 
eligible  for  rebates.  Employees  of  Elecira  Company,  their 
ad  vert  i5i  ng  agencies,  distributors  and  retailers  Ol  Bearcat 
Scanners  are  also  noi  eligible  for  rebates  Please  be  sure  to 
send  in  the  correct  amount  for  your  scanner.  Pay  the  listed 
CE  price  in  this  ad  Do  nor  deduct  the  rebate  amount  since 
your  rebate  will  be  sent  di redly  to  you  from  Electia  Orders 
received  with  insufficient  payments  will  not  be  processed 
and  will  be  returned. 

Bearcat®  250 

List  price  $429  95  CE  price  S279.O0/S25.O0  rebate 
Your  final  cost  is  a  low  5254. 0O 
50  Channels  •  Cryslattess  ■  Searches 
Stares  •  Recalls  •  Digital  clock  »  AC/ DC 
Priority  Channel  •  3 -Band  •  Count  Feature. 
Frequency  range  32-50,  146-174,  420-512  MHz. 
The  Bearcat  250  performs  any  scanning  function  you 
could  possibly  want.  With  push  button  ease  you  can 
program  up  to  50  channels  for  automatic  monitoring. 
Push  another  button  and  search  for  new  frequencies 
There  are  no  crystals  to  limit  what  you  want  to  hear.  A 
special  search  feature  of  the  Bearcat  250  actually 
stores  64  frequencies  and  recalls  them,  one  at  a  lime,  at 
your  convenience. 

® 


Bearcat®  220 


List  price  5449.95/CE  price  $2S9  0O/$25.0O  rebate 
Your  final  cost  is  a  low  S264.00 
Aircraft  and  public  service  monitor.  Frequency 
range  32-50,  118-136  AM.  144-174.420-512  MHz 
The  Bearcat  220  is  one  scannerwhich  can  monitor 
all  public  service  bands  plus  the  exciting  AM  aircraft 
band  channels.  Up  to  twenty  freQuencies  may  be 
scanned  at  the  same  time. 

Not  only  does  this  new  scanner  feature  normal 
search  operation,  where  frequency  limits  are  set 
and  the  scanner  searches  between  your  pro- 
grammed parameters,  it  also  searches  manne  or 
aircraft  frequencies  by  pressing  a  single  button. 


The  Ultimate  Synthesized  Scanner! 

Allow  120-240  days  for  delivery  after  receipt  of 
order  due  io  the  high  demand  tor  this  product 
List  price  S599.95/CE  price  $419.00 
4*Band,  30  Channel  *  Alpha-Numeric  •  Wo- 
crystal  scanner  •  AM  Aircraft  and  Public 
Service  bands.  •  Priority  Channel  •  AC/ DC 
Bands:  30-50,  113- J  36  AM,  144-174,421-512  MHz 
The  new  Bearcat  350  introduces  an  incredible 
breakthrough  in  synthesized  scanning:  Alpha- 
Numeric  Display.  Push  a  button — and  the  Vacuum 
Fluorescent  Display  switches  from  "numeric"  to 
word  descriptions  of  what's  being  monitored.  50 
channels  in  5  banks.  Plus.  Auto  S  Manual  Search. 
Search  Direction,  Limit  &  Count  Direct  Channel 
Access.  Selective  Scan  Delay,  Dual  Scan  Speeds. 
Automatic  Lockout,  Automatic  Squelch,  Nonvolatile 
Memory,  Reserve  your  Bearcat  350  today! 

Bearcat®  300 

List  pnee  S549  95/CE  price  S349  00,525.00  rebate 
Your  final  cost  is  a  low  $324. OO 
4-Bandf  SO  Channel  e  Service  Search  •  Hor 
crystal  scanner  a  AM  Aircraft  and  Public 
Service  bands.  •  Priority  Channel  •  4C/DC 
Bands  32-50.  11 8- 136  AM,  144-174,421-512  MHz, 
The  Bearcat  300  is  the  most  advanced  automatic 
scanning  radio  that  has  ever  been  offered  to  the 
public.  The  Bearcat  300  uses  a  bright  green  fluo- 
rescent digital  display,  so  its  ideal  for  mobile 
appl teat  ions  The  Bearcat  300  now  has  these  added 
features:  Service  Search,  Display  Intensity  Control, 
Hold  Search  and  Resume  Search  keyst  Separate 
Band  keys  to  permit  lock-in/lock-out  of  any  bandfor 
more  efficient  service  search. 


List  price  $349.95/CE  price  $229.00/$2S.OO  rebate 
Your  final  cost  a  low  $204,00 

1B  Channels  •  3  Bands  •  Crystal/ess  •  AC/ DC 
Frequency  range  32-50.  144-174.  421-512  MHz. 
The  Bearcat  2 1 0XL  scanning  radio  is  the  second  gen  er- 
as ion  scanner  that  replaces  The  popular  Bearcat  210 
and  21 1    It  has  almost  twice  the  scanning  capacity  of 
the  Bearcat  210  with  t8  channels  plus  dual  scanning 
speeds  and  a  bright  green  fluorescent  display.  Auto- 
matic search  finds  new  frequencies,  Features  scan 
delay,  single  antenna,  patented  track  tuning  and  more! 

NEW!  Bearcat®  160 

List  price  $239  95  CE  price  SI  S3. 00/1 20. OO  rebate 
Your  final  cost  Is  a  tow  Si 69-00 
IS  Channels  *  3  Bands  *■  AC  only  »  Priority 
Dual  Scan  Speeds  •  Direct  Channel  Access 

Frequency  range:  32-50.  144-1  74.  440-512  MHz. 
Wouid  you  believe... the  Bearcat  160  Is  the  least 
expensive  Bearcat  crystaHess  scanner. 

This  scanner  presents  a  new  dimension  fan 
scanning  form  and  function  Look  at  ttie  smooth 
keyboard  No  buttons  to  punch,  No  knobs  to  turn. 
instead,  finger-tip  pads  provide  control  of  ait  scanning 
operations,  including  On/Off,  Volume  and  Squelch.  Of 
course  the  Bearcat  160  incorporates  other  advanced 
Sea  rca  1 1  eat  u  res  s  u  ch  as  Priority,  D  i  rect  Gha  n  n  e  I  Acce  ss, 
Dual  Scan  Speeds.  Automatic  Channel  Lookout,  Scan 
Delay  and  Auxiliary.  All  this  performance  in  sleek 
contemporary  styling.  And  at  a  price  so  low,  it  astounds 
even  us1 


Bearcat®  5 


NEW!  Bearcat®  350 


List  price  $134  95/CE  price  S94.007$5.0O  rebate 

Your  final  cost  Is  a  low  $89.00 

8  Crystal  Channels  *  3  Bands  •  AC  only 

Frequency  range:  33-50,  146-174,  450-508  MHz, 
The  Bearca  1 5  is  a  v  a  I  ue-packed  c  rysta  I  scan  n  e  r  bu  M  t  fo  r 
the  scanning  professional  —  at  a  price  the  first-time 
buyer  can  afford.  Individual  lockout  switches 

Bearcat'  Four-Six  ThinScarT 

List  price  St  89. 9 5 /CE  price  Si  24.0O/S1 0.00  rebate 
Your  final  cost  Is  a  low  $1 1 4 .OO 
Frequency  range;  33-47,  152-164,  450-508  MHl 
The  incredible,  Bearcat  Four-Six  Thin  Scan"  Is  like 
having  an  information  center  In  your  pocket.  This  three 
band,  6  channel  crystal  control  led  scanner  has  pa  tented 
Track  Tuning  on  UHF,  Scan  Delay  and  Chan  net  Lockout 
Measures  2^i  *  6'*  *  1"  Includes  rubber  ducky  antenna. 
Order  crystals  for  each  channel.  Made  in  Japan 

TEST  AH Y  SCANNER 

Test  any  scanner  purchased  from  Communications 
Electronics"  far  31  days  before  you  decide  to  keep  il  H  for 
any  reason  you  are  not  completely  satisfied,  return  It  in 
original  condition  with  all  parts  in  31  days,  for  a  prompt 
refund  {less  snipping  handling  cna'ges  and  rebate  credits) 


Fanon  Slimline  6-HLU 

List  price  $169>95/CE  price  $109. OO 
Low  cost  6-channetT  3' band  scanner! 

The  Fanon  Slimline  6-HLU  gives  you  six  channels  ol  crystal 
controlled  excitement  unique  Automate  Peak  Tuning  Circuit 
adjusts  I  he  receiver  front  end  tor  maximum  sensitivity 
across  1h«  entire  UHF  band,  individual  channel  lockout 
switches  Frequency  range  30-60.  146-175  and  450-512 
MHz-  Sue  2s*  *6^  a  1"  Includes  rubber  ducky  antenna. 
Order  crystal  certificates  tor  each  channel  Made  in  Japan, 

Fanon  Slimline  6-HL 

List  price  $149  95/CE  price  $99  00 

O-Channmt  performance  St  4-chanrtal  cos  i* 

frequency  range  30*53  14 $-175  MHz 

If  y«jg  dbn'f  need  she  UHF  band,  get  ihis  model  and  save 

money  Same  h*gh  performance  and  features  as  the  model 

HLU  without  the  UHF  band  Order  crystal  certificates  fot 

each  channel  Made  in  Japan. 

FANON  SCANNER  ACCESSORIES 

SCMA-6  Mobile  Adapter/ Battery  Charger $49  00 

CHB-e  AC  Adapter/ Battery  Charger SIS. 00 

CAT-fl  Carrying  case  lor  Fanon  w/Belt  Clip  SI  5.00 

AUC-3  A  jio  lighter  adapter/ Bartery  Cnargef  Si  5,00 

OTHER  SCANNERS  ft  ACCESSORIES 

Regency' t  M400  Scanner £259,00 

Regency'  M1Q0  Scanner  $19900 

Regency*  R 1040  Scanner  .    S  169.00 

SPSO  AC  Adapter $g  00 

SP51  Battery  Charger S9.00 

SP5B  Carrying  Case  for  Bearcat  4-6  ThinScan*  S 1 2-00 
FB-E  Frequency  Directory  for  Eastern  USA,  , .  ,  Si  2  00 
F  B- W  F  requency  Directory  for  Waste  rn  Vi,  &  A  .        $  1 2 .00 

FFO  Federal  Frequency  Directory  tor  U  S.A. S 1 3.00 

MK350  Mobile  mounting  M  to*  Bearcat  350  .  SI  2.O0 

0-4  1  2  V  AAA  NiCacTs  for  ThinScan"  am*  Fanon  $900 
A  135cc  Crystal  certificate  S3, 00 

Add  S3  00  sh  ipping  tor  al  I  accessaries  ordered  at  the  same  lime. 

iNCREASED  PERFORMANCE  ANTENNAS 

If  you  want  the  utmost  in  performance  from  your 
scan  ner,  i  t  is  esse  n  I  la  I  tha  t  y  o  u  use  an  e  x  t  e  rn  a  I  an  t  en  na. 
We  have  six  base  and  mobile  antennas  specifically 
designed  lor  receiving  all  bands  Order  *A60  is  a 
magnet  mount  mobile  antenna.  Order  #  A61  ts  a  gutter 
clip  mobile  antenna.  Order  *A62  is  a  trunk-lip  mobile 
antenna,  Order  #A63  as  a  $i  inch  hole  mount.  Order 
#  A64  isa  **  inch  snap-in  mount,  and  #  A70  isan  all  band 
base  station  antenna.  AH  antennas  are  $35,00  and 
$3,00  for  UPS  shipping  in  the  continental  United  States. 

BUY  WITH  CONFIDENCE 

To  gel  the  fastest  delivery  from  CE  of  any  scanner 
send  or  phone  your  order  direcMy  to  our  Scanner 
Distribution  Center"  Be  sure  to  calculate  your  pnee 
using  (he  CE  prices  in  this  act  Michigan  residents 
please  add  4%  sales  tax  Wnlien  purchase  orders  are 
accepted  from  approved  government  agencies  and 
most  well  fated  firms  at  a  10%  surcharge  for  net  10 
billing.  All  sales  are  subject  to  availability  Alt  sales  on 
accessories  are  final.  Prices,  terms  and  specifications 
are  subject  to  change  without  nothce-  Out  o*  stocK  items 
will  be  placed  on  bachorder  automatically  unless  CE  is 
instructed  differently.  Most  products  1  hat  we  sell  have  a 
manufacturer's  warranty.  Free  copies  of  warranties  on 
these  products  are  available  prior  to  purchase  by 
writing  to  CE  Internationa!  orders  are  Invited  with  a 
$20.00  surcharge  for  special  handling  in  addition  to 
shipping  charges  All  shipments  are  FOB.  Ann  Arbor. 
Michigan  No  COD's  please,  Non-certified  and  foreign 
Checks  require  bank  clearance. 

Mail  orders  to:  Communications  Electronics^ 
Box  1002.  Ann  Arbor,  Michigan  48106  U,SA  Add 
$7,00  per  scanner  or  phone  product  for  U.P.3. 
ground  shipping  and  handling,  or  $1 4.00  forfaster 
U,  P-S.  air  shipping  to  some  locations.  If  you  have  a 
Master  Charge  or  Visa  card,  you  may  call  anytime 
and  place  a  credri  card  order.  Order  toll  free  in  the 
U.S. A.  Dial  800-521-4414,  It  you  are  outside  the 
US,  or  in  Michigan,  dial  313-994-4444,  Dealer 
Inquiries  invited  Ail  order  fines  at  Communi- 
cations Electronics"  are  staffed  24  hours. 

Scanner  Distribution  Center"*  and  CE  logos  are  trade- 
marks of  Communications  Electronics,™ 
t  Bearca f  Is  a  federally  registered  trademark  of  Electra 
Company,  a  Dhrisiorii  of  Masco  Corporation  of  Indiana. 
}  ftegeocy  is  a  federally  registered  trademark  of  Regency 
Electronics  Inc 

Copyright r  1981  Communications  Electronics" 
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sSSSSSLouctorClock  Modules 

12V  DC 

AUTOMOTIVE/ 
INSTRUMENT 
CLOCK 
AF*Pi,. CATIONS 

•  r»  ■SafcPi  *uTOClOCfc* 

•  AhitmirtHlun/ 
HV  ziocni 

•  13VDC  apar   inH'v, 
■  Po  ri  ibis/ better  y 

pa  ^u  rod  instrnmnii. 

Feature!- Bright  0.3"  qntan  diipJav.  Inter  rial  crynal  time- 
tMH.  *0£i^Jd#ve«uT.  Auto.  d~np lay  bf  *pti tflCK M n ] rq< 
Ipjit  Dtfplay  cold*  MttfAble  to  blue,  b^e-green,  gref"  ft 
\mHo-*.  Compl«1*  -  \tttt  Wld  Wri«faH  md  leu* 

MA  1003  Module S1S.95 

MA10I3   7    Lo*»C&it  Q»gJtil  LEDCfMfcModui*  8  95 

MA  1076   7r  Dig  L.ED  Alarm  Clock/Thnrmorrttft**  18.0S 

M A50 36  3J '  Low  Cftrt  0 in i to!  L.  E D  Clock fTmw  8 .95 

MA  10.02  ,5"  LED  Display  Dbg,  Cldck  &  Xformer  8.95 


^•^^        2  National  Semiconductor 

T3  RAM  SALE 

MM5290N  4  immii6/upd416|  , ,  $4.35  each 

16K  DYNAMIC  RAM  (2EQNS) 

(8  E  ACM  S39.951     MOO  EACH  $4&0.00.'loi? 

MM5290J-2   iMK4iia/UP04iel  .  .  $6.95  each 

16K  DYNAMIC  RAM  f1=QNS? 

13  EACH  $49,851    ffOO  EACH  SS5Q. DO/lo II 

MM52S8J-3A , .  ♦  S3  .25  each 

8*   r.v.AWlC  HAW  i^OW  HAI.F  OF  MMJ2MJ'  ItM^ 
IB  EACH  S23  95'.i    { 100  EACH  S25Q_OOnorl 

MM2114-3 , $5,95  each 

4K  STATIC  RAM  (aOQNSl 

t8  EACH  $43,06 1    1100  EACH  $4&0.OQ/toO 

MM  21 14L-3 $6.25  each 

4K  STATIC  RAM  (LOW  PQWfifl  3D0NSI 
IS  cACH  $44  951    n DO  EACH  $475,00/1 0*J 
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EPROM  Erasing  Lamp 


•  E>hb  2IQS.  MM.  1704A.  6103a  5204O.  (tt. 

•  £r»wnt  up  to  4  chtpf  within  20  minute*. 

•  Mai  Miami  oinitint  mxpamitt  d'xtzrvC*  of  one  inrf^ 

•  Special  conduirlfve  foam  liner  vlrminaiei  Alatre  build  up 

■  BuiH-in  safety  lack  to  prevent  UV  mxpamte 

■  Comrtacl  -  Only  7-5/fi""  x  2-7/8"  *  2J 

•  Complete  with  holding  Irey  far  4  chips 


UVS-11E 


Jumbo  6-Digil  Clock  Kit 

•  Four  63G,rni_  ami  two   300  M 
common  anode  diaptayi 

-  U*-nMM5314e.o*lc  chip 

■  Swilcfres  for  hourt,  minute*  end  hold  functions 

■  Hour i  amily  viewable  to  30  feet 
••Simulated  Wilnul  case 

•  1 15V AC  operation 

•  12  or  24  hour  g|*fAutimi 

•  Inctudw  ail  OOtrmUmtatt,  CM  ond  wall  tjanaf  prm«r 
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iKUIj 
C*»U  OJl  •****  SAM) 


lit 

tt.fi 
L*'rt 
H.ft 
II.H 
[U4 


LloJ 
UC3 

nil  eiuti 
iujt 


W 

ttJf  [gptum 

1IDJ 

AyiMtBU 

Mwaa/Wf 

MMnmj3iiJ»> 

4A 


KfixL  SUIn. 
IWInj   rjV"*rhii: 

ztinJ  i(«biE 
I  SIHh 


1.41 
,f» 
l.tl 

I. It 

•■n 
in 


■*°f      HOI 

•(UAH  Okn 


iIji  <  imw ; 

iy»'> in i  ■'  ii ■■!    tmi 

UK  Dyh*i*ii«.  RDni 
44K-I  Fnl  JOni 

ite(»l  r>vn«ftLk  FuHy  D«e«at4 

AKnl  D^NirniE 

4aH*k  byi^miL 
KKP|>wntt. 


<UKMl«j 


AH 

r 

AH 

I, 

.» 

<H 

A« 
CI 

I 


H-m 


PROHW/EPROMi 


u 

■  r 


C-L. 


TMHfeM'i        WPU-|Ap>r 


-SHIFT  REGISTERS 

Dual  B-I1I1  Dynamic 
Dull  il- 1111  Qyrimlc 
OUH  100-11 II  ill'T 
Dun  MBip  Ac:umy»lr>< 
SE4h  Ovft^'t 


Ogt*l 


m»i  a  *ii  Hal  hi 

Ouai  LU  *H  Suci: 
il»Ui  Pyn*mit 
lOM-atL  Dymrtit 
DyAl  2U-ilt  51  ilk 
Dual  ad-HU  Slillu 
Dull  3*4  Bi  I  SHIIc 
Qi4D  h>H4  Hain. 
Flt(p  IDtMJ  H> 


H 


»  ■ 
1H 

l» 

"■' 
i.D0 
J* 

A* 


K» 


AfWltJ        Tm» 


OAT  A  ACOUlSiTlON  — 


hAt 

111 


MAJJiJ  CWlllMlCl|t*ln|  S9(It«4 

LnlJHJ  T^mti^rilnrir  f^*rti4nc*J 

Lf'iart  i*  Li  Input  Qd  Amp' 

LF3MN  5a-n4>lt+  ll"l-l  AmiHI1H.fi 

ApCHOALCN  f-SH  A/O  CftrmFtrt  (I  Li* I 

DAcmm.cn  Ian  a;  a  Of  *»«n«*  ii  Upa  un  j 


l.iQ 
AH 

*  »i 
Ml 


jroi 

T  r.1 5J73K 

!TL(l»1Tfl|nU)Tp 

?r]; .  ri|xi|.-%J.-i  r  i 


EE-LLii  "vaaii 


IK  UV  IfHarfVRQW 

IK  EPR'JM 

«K  EPP.L5M  nv.  UV,  -BV| 

l*K  EPIiClM  lllnil*  HV\ 

3SK  LPKtiKI 

IK  EPROM  J4Aanil  fBJn#l*  tJVf 

IPHPHCfW 

B4»Chi  |OH*>  Cilllai| 

«a»  B4«ir  l>BOM 

Sal  T>i*la1 

■APflOJU 

-ROM  S 


nm 

H.H 

J.l 
1A« 


HVal 


MM5B0N 


luppw  C*i*l 

•no*  EL*-**  CAAtl  IH 

OWKifl  Otnaiata-  lit 

JOH-BII  IHaa1  Chity  Uimof)  J.W 


4WC 

UCUHW 


-NMOS  HEAD  ONLY  MEMQH I  ES~ 

TiDH  jan**J  Attn  SFillteu  ™,^lr»,l. 

Ui-Kp?  Mil"  BymtnH  A  PUturn 
taA-A»1AHa*n.  CmnrDlOiHOM. 

MICROP HOCE5SOR  MANUALS  - 

■utm  u  **%*** 


IJ-* 


DSHaCN 

Djpacni 

IN53!TLf»  j 
IhTMSlN 

•  ■;  ■  ....  i. 
MMT*]  i+rT 
CdPtOTN 


zest* 


SPECIAL  FUNCTION  

Quii  hfO*  Chsek  LVi«**  (1M11 
tiu*l  MOB  C»K*  [>■¥*■  «AAZ| 

FUJDSW  DltC  Cv!<nl|*p 
L  nmrpii nil  l< I  inn  Chin 
Mlcropjpihc.*itr,J  R*ai  Tim*  CIoeIi 

M^irODP^CtllU^  C&TniPitlpIl  ClDCli 
IAV>*«Hftrapatr   J¥iHi  |ipJ|j|   RAM 
in-S  Ol<#t  I   LED  DriTl 
kAiovcwrtroaaaf  *«•  H  D^ij  RAM 
A  Hun  lXD  DtA^  ■(*•  Haaal  im. 
D-iA*  vA£  *  •>«-  i>^ 


i.H 
9i-H 

h  n 

I  "A 

II 
AH 


JOYSTICKS 


■  ■:-.-,!■. 


.JS-5K  5K  Linoir  Taptr  Pott    ,  .  . 

JS-100K        100K  Lmur  Tapaf  Pols  .   . 
JVC40  40K  (23  Vklto  CcmUoHir  in 


AC  and  DC  Wall  Transformers 


■aaj  aHar  iypr  il  AC 

PC  wplwtlMn 


AC    500 
ACT  000 

AC  1  TOO 
OV820O 

OC  900 


1  1  TV/fifJHi 

inv/TftflHi 

IITV/IIOMf 
1TTV40HI 

invdOHj 

120V;60MJ 


Output 

12  VAC  250mA 

12  VAC500tiiA 

13  VAC  1  amp 
ft  VAC  1,7  amp 
9VDC  200mA 
8  VQC 


PnCtt 

$4  85 
5S  95 

$e  9S 
S3  25 
$3  95 


CONNECTORS 


.  -m  ■ 


QQ2SP 

OB3SS 

DBS>226 

22/44SE 

UGSfl/U 

UGB3/U 

UG17G/U 

S0239 

PL2S8 

PL259 

UG260/U 

UG10S4/U 


D  Submintitur*  Plug  .  . 
O  SA>bminLatui«  Sock  at 
Cow*  fur  DB25PS  . 
PC  Edpai  (22/44  Pint   . 

BNC  Plug 

BNC  Jack    .,,..,.. 
UHF  Adaptor  >♦..*, 

UHF  Pon&l  Racp 

UHF  Adapter   ...... 

UHF  Plug    .  . 

BNC  Plug 

BNC  BulkhMd  Rkp-     . 


£2.95 
£3  50 
51.75 
£2-95 
Si  J9 
S3. 79 
S  i49 
51.29 
$1.60 
£1.60 
ST  79 
£1  29 


TELEPHONE, KEV BOARD  CHIPS  — 

PwaP  awitapi  tiinr  ii    i  cuftmr 

■  WHI  Pmrlwi  rj-«l*r 

A^-Hii*  CMOS  Ui«,k  i.arfckfUiw 

MV^nm  Kavim*i'a  f.nrade-  IH  L.attiJ 

MDOm-A  r.evi,u«i,i  i    n.uae'  UqkimI 

.'4C9L9  Kevt>aaid  FwiilKHI  [|A  ka^i^ 

MC9Z3  KtVaDtrH  1  .lirrj.i   [ffl  Mtylp 

kMElUDNi  taar  «HiTit>in  *viia  DUMHi 

•    '-  :  "'-s  «/JAt-h4rf'  larU  KfrtuX  ttmndac 


HA 
H  *> 
A.H 
tl.H 

1,N 

tPl 


JE747 


$29.95 


6-Digit  Clock  Kit 


i  liriui-!     .30ri    hi      :  un-,,,     -  al'i 
od*  dliplav 
>U*n  MM5314  dock  chip 

H$Mr|-Ktie*    for    hOU^s.    rrnriu?«4 

•Ad  twrtd  moaai 
» Hfi    hhIv  vMrtHfele  TD  20  f t 
'$imul«xaBd  MpnutoH 
»11*  VAC  OD#r#ipon 
1 12  or  34  hr.  oua-ration 
■Irtel,   ill  oomoona-nti,  cat*  & 

wail  traritformar 
•  $i»:  614"  x3-VS"  m  1  %" 


JE701.... 


■  •  ■  ■  ■ 


$19.95 


JE215  Adjustable 
Dual  Power  Supply 

Central  Description;  The  JE215  it  i  Dual  Power 
Supnlv  with  iod[ipsn/ientid|Listsbieposltiv9BJid  nege- 
five  uiJTpiii  vfilTatjes.  A  mimrate  adjustment  for  uach 
of  ihf  mppliei  provides thf  uttr  unliiniied  applicitioni 
lor  ID  currcni  vpttagE  requirememi;  The  supply  can 
also  be  used  as  a  general  aH -purpose  variable  power 
supp'*-  features 

■  AdjuatBtatai  raajulaMd  cottw  »»«<■*■. 
ph.    arwf   rvrf.    1.2VDC  to   15VDC 

•  Ppw«r  Ouiuut  i,  each  Aupplyl 
5VOC  *  600mA,  lOVOCP  750rriAb 
12VDCn#Sa0mAr  tnd 
15VDCU*  175mA. 

•  TwvO,    2  (Brminal    id|     (C   rpHu|«ior* 
with    lharmil    Dva'l&aO   prufactlDn. 

■  Heat  imk  f  frpujjtor  cooling 
»   _eD  "or*"  rndtaafor 

•  ^Tinted  Board  ConHruCt»On 

•  IJyvAC  input 

■  Stia    3  1/aTSH m  Sim"Li  2    m 

J  E  2 1 5  AJi.  Dual  Power  Supply  Kit  Its  sh  own ) .  .  S2  4  9  $ 


Ificfum  hot  iriQwn  bui  flirTiilflr  in  cOmlruction  to  aoova) 
Jt2O0HHq,  P^war  Supply  Kit  I5VOC,  lamp!  .  .  S14  95 
J  E  206  Adap tur  Brd.  (to  J  E  200)  r  5.  -  9  fid  '12V  $12.  <>5 
JE2,J0Var  Pwr,  Soly.  Khr  5  15VDC,tqT5amP.    £10,95 


DESIGNERS'  SERIES 
Blank  Desk-Top  Electronic  Enclosures 


High  strength  epoxy  molded 
em  pieces  in  inochi  brown 
fintsn. 

Sluing  riar/bottoni  peeatfor 
service    ind  component  ae- 

cetiibility . 

Top  /  bottom  pantli  Q8Q  ibk 
alum.  Alodinu  rypi  1200 
finiKh  iijold  tint  color}  for 
best  paint  idhoiioo  after 
modilieitpoiL 

Venttd  top  end  bottom 
pinch  lor  cooltnq  efficiency. 

fiiaid  conaruction  providti 
amettittd  appficttioitL 


CONSTRUCTION:   • 

Thv  "DTE"  Blank  Desk  Top  Electronic  Enclosurei are  designed  to  blend  and  complement 
today'i  modern  computer  muipment  end  con  be  usad  in  both  industrial  arid  home.  The 
end  pieces  are  precision  molded  with  in  interna  J  slat  {all  around)  to  accept  both  top  and 
bottom  panels  The  panels  are  then  fattened  to  V  thick  tab!  inside  the  and  pieces  to 
provide  minimum  rigidity  to  the  enclosure.  For  ease  of  equipment  servicing,  the  reif  / 
bottom  pane)  ulidi*  back  on  dotted  tracks  while  the  rest  ol  the  enclosure  remains  in 
tect-  DHferifii  panel  widths  may  tie  used  while  maintaining  » common  profitt  outline, 
The  molded  and  paces  can  also  be  painted  to  match  any  panel  color  scheme. 


En  datura 
Modal  No. 

Panel 
Width 

PRICE 

DTE-8 

8.00" 

S29.95 

DTE- 11 

1G\65" 

$32.95 

PTE-14 

14.00' 

$34,95 

S10C30  Mm    Ord##  -  U.S.  Food*  Only 
Calif.  Rttidtnti  Add  6%  Si  In  Tax 
PatUge  —  A.dd9%plusSl  linuranca 


Spec  Shaat*  -  2S4 

Send  J  \4  Po^tags  for  yout 

FREE  1091  JAMECO  CATALOG 


V*i 


\^ 


>c& 


px 


OG1 


ameco 


ELECTRONICS 


PHONE 

ORDERS 

WELCOME 

(41 S)  592-8097 


4/81 


MAIL  ORDER  ELlCrROMCS  -  WORLDWIDE 

1355SHOREWAY  ROAD.  BSLMOISIT,  CA94002 
PRICES  SUBJECT  TO  CHANGE 


,-38 


TRS-80 
16K  Conversion  Kit 

Expand  your  4K  THS  80  Kynam  to  16K. 
KM  comtl  wm p lata  wlth^ 

*  0  •».  MM5200  t  U  PD41 6/4 1 16  \  1 6  K  P  Yn   R  *tn*  t  *  hi  S3 

*  Oocum#ntatJron  for  Confer Mn 

TRS16K2   msons S49.95 

TRS-16K4  *2S0f>is $39.95 


JE610  ASCII 
Encoded  Keyboard  Kit 


True  JEC10  ASCII  Keyboard  Kit  can  b«  mtarfauid  mto 
maet  any  tompUtor  *VHL*fln.  Th#  ktt  comii  c^mplata 
with  an  n>duiiriil  orade  kayCioard  aw  rich  Hnmbiy 
[o2ktvil.  iC't,  aockaiix,  connector,  al«£itonlc  tenpo 
np-r.u  §r*0  a  doupi*  tidato  prinian  iivtrino)  board.  Tha 
n.eybE3a#d  iiwuiiltf  faquir**  *5>V  9  ISO^iA  and  --T2V 
»  10  m  A  rpr  O&*r«ti-on  F44Tu'*b  6-0  kityk  «ai>n«r*l£  Th* 
126  chara«wr*.  Ljppar  and  to*wi  can  A&CH  Ht  FuOv 
Ouffancf  Tao  uwr-dcfpna  a«v>  piwidw?  for  *luiaoj^ 
application^  Cap*  lock  ia*  uppar  tata-onlY  Alp^a  cJiarac 
Ten.  Utillieta  2370  (40 -sin I  encoder  feed  only  mamafv 
chip.  Outpuli  dlfiCTly  tOimoauble  uSmtN  TTL/DTL,  at 
MOS  loolc  arrsvA  Eaiv  inter faqtno  with  •  10  0ln  dip  or 
18  pin  «d||«  tonnacror.  Bire:  3ft"H  *  14nirJW  n  BH"D 

JE610/DTE-AK  us  Pirtur«j  «bo«i.     ST 24. 95 


62 -Kay  KvyboarO,  i'Z  Boar. 7. 


■  rem  isu.    w-r^ey  r^tjfiKwpui, » 
JCOIU  fSitl    4:  Comoonsnti  I  no 


o    /y."j 


K62  i^-Kay  Kay  boar  a  (Keyboard  onlr)  ■       S    34.95 
DTE'AK  (caieofily-3tA'-Hnll"Wj(«**'-D]S    49. &5 


JE600 
Hexadecimal  Encoder  Kit 


FULL  B  SIT 
LATCHED  OUTPUT 
19  KEV  KEV30ARP 


Tha  J£0OO  trcodv  ICavboa^d  *C  1*  arovidn  i»o  lepetefe 

hcxadaclfTiel  dpgiTA  e^otlucea:  ifotti  ■Dut«ii>»i  Nay  mUi>* 
to  Hlo-rt  binact  BrfOflraT¥i.TTijtis  rot  0*H  m HJOSiroceaao* 
or  0-blt  mefrwrv  o'cullx.  T*»»ee  additional  kevi  an*  O'O 
vi^ad  lot  M*ar  ooaraiionA  a^itf*  ana  nawtr^  a  bertatHa 
output  awa  1 1  aoir  Tha  gi4tdut>  *r«  iBinnetE  *ndmonnor*ti 
wiTh  0  LCD  readout  a  Alio  incloOed  riakev  entrv  rtrobe. 
Fetturet;  Full  8-bU  Inched  output  far  Tiicroproceiio^ 
uh.  Throe  owr-deflne  k«y>  Wltn  one  btind  bJJTjbia 
operation.  Debounce  circuit  provided  for  nil  19  My* 
e  LE;D  readouiA  to  wariry  enirlkt.  E«*y  Intartiolng  wllh 
nanderd  16  pin  |C  connrcior.  Orily  +SVOC  r«itiir#0i 
for  oparaiion.  7-  .  "H  *  a'4"W  h  SVD 

JE600/DTE-HK  c«  o^u^a  taawi .      $99,95 
JE600  Kit  pc  bqm*h  l  erne  mi.  r-^o  t*» »    $59.95 

K19  IfVKay  Keysaird  (Keyboard  Only  I     ,  .  .  Sl4t95 
DTE-HK   (we  only  —  3to"HxSAVrW*afc'"D5   $44.95 
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Kan  Jose  CA 

\\^  *n*  .  in  \v*-s<  Antium  Radjiw iiTf  V«*  fit 
t0M  Amafcnir  Kadio  salr*  &  tetvicc ,  W«  f  1**1  un? 
Ki  imuod.  J(J(,)M,  AjtWii.  Yaesti.  Ten  Ter^ 
Sititnr  &  ituiiiv  more,  ShaMrr  Rfediu.  Inc.,  137S 
v-  H*««mAxr.,SHijcp*rC  A  95128,99^ noa. 

San  Leandro  CA 

Specializing  m  Amateur  Hiidiii  Test  Cu  kit -v  VVi- 
|iuti3i.\h  tin  rniM  ftGCELfltta  I  ("  C  tflttfll  prepa- 
netian  mat*  rii^  m  thcLiiiintry  4*.vurihi^  t"  M- 
•  in  file  i  n mi  hams  natiOliWfrJe.  Ccrtcf i*J,  Ad- 
tamd,  arid  Kttr*  dm  maniuih  available. 
ttavh  Lducahtmal  Service*.  519  Ritudillo 
Avuu*.  FO  Bos  2115,  S*n  Leandm,  CLA 
94577,  352 


Denver  CO 

Hsjji'fiijuiiicr"*  puradist-f   Eteotronk  und 
im^t  I i.i.  rjmpofwittsi  fof  comptitit  jNupk*. 

audlir  jMLti^ilr.    tiu.rik.%    nttnA   built left,   rLperi- 
mniii t^   CI  v  dhiv*  u-  » irk-  Gatr*av  Uix- 

IraiuQ  Corp..  2M9  W,  Will  A**.,  [>nivr  CO 
«|2II,4»V^444 


Columbus  GA 

P^KWOQD— VAESU     DHAKE 

I  In  world  iin^.i  UtrMii'-hr  uniHtrLw  !tbc?W- 
i  < ■•  > 1 1 1 !  Vim  U[ultu  sec  it  iri  f.M^licvt'  if!  Kiidio 
SVlmk^ak',  2UL2  Auburn  Avenue,  Oilumhus 

I1  res  tun  ID 

Bun  WliTHY/..  has  tht=  t.aricwt  Smdi  ■  •!  Ama- 

Uiir  (*»-af  in  tin*  Itiii-ntwniittaiii  Wt%\  u-itd  ihr 

I'ricw  ("-ill I  mt  foi   nil  m>ut  hd  in  metis. 

fcW   Dbitri I nilin^.  78  S».   State,   rrrafun  ID 

Terra  Haute  IN 

a  iukTn  iH'iifijii4ftt'rv  |<*afrd  in  the  ht-*rt  tf 
(hi  nikIvivm  itnanrr  tUccljrmici,  lnc„  43B 
\iYadows  Shuppiiw  Orttcr.  P.O.   B*n  2XD1, 

l,rr.    H.rar.    I \  47$Cr2,  ilS-U> 

Littleton  MA 

I  In-  bam  stows  nl  Pv.K.  yon  can  My  art  K<mv 
amid.  ICOM.  Wfeun,  Deirfmii.  KLM 

amp*.  B&W  \w  itches  fit  walirnelers.  Whtviler 
rjiLr  dtttrditr^,  Ikan.  a!,  H>-^-rB.-% ,  ajilmnasi  hv 
Lv^ti,  Witvm.  HuVh-r.  CAM  TIOXXJM 
Inc.  torn  munica  Lions  &  rJkvlmnics.  MT.i  (*rval 
ltd..  Hi.  1 1'J.  Utlkmn  MA  (lUfiO,  +M*-JtHU 

SL  Louis  MO 

KniH^imi'itU'c's,  pnrnrtJKi'l  Electronic  unci  me- 
i  luminal  comjwrtitTitv  I  ompuLt-r  ;itirplt', 
audio  peopl«.'  hdnt5T  rob*rt  builckfN,  mpefi- 
rut'iktfn.  CJ]M<n  *»t\  davi  a  ww*k.  Catew  a\  Eteo 
itTFiwcA  Gnp.,  H 103-25  Paicv  Bhd.,  Sl  Umm 
MO  63130, 427^116 


PKila.  PA/Camden  NJ 

Wavi^ipiitk-  *c  majiuii  nilcrowawt  comptuntnts 
At  rquipment  Labofatory  grade  to*  kmini- 
irn«ntv.  pvwtT  ujnpliev  Rtiv.  3*^5  fit  trwit  all 
[Hjpular  ntidw.  tlP.  CB.  F^R,  ESI.  Swtohi. 
Siltf^T,  etc  l^n-tmok  Hnrardi  Laln,t  1423 
Fern  AirT..  Cwndni  N]  (IfiKH,  54M3HU, 

Syracuse- Rome- Utica  NY 

I- r  :Ltu.rinp:  kcimuod.  YutMi.  ICOM,  J3rul«j. 
Ti'n-Tec,  S^an,  DenTfnn,  Alphu,  Roliiii,  MFJ. 
Ini|m,  Astnm.  KLNL  Hv  Gain*  Motb 
Larmi,  CtplmrMii,  Hustler.  MiiuPrnduLti  You 
ttim'i  hef  dJ5appnintrd  with  «  hiiimih.-ti!  vmice. 
Kadki  U  orU,  Oneida  Countv  Aiiport-Tcrmi- 
n*l  Buiktirie.  Oti4«rii  \Y  U434,  33741203. 

W  inston-Saicm  NC 

AMATEUR  RADIO  REPAIR 

Pmftts&jona]  Kervitw,  reasaniibtc  CdtLvi,  all 
hrunck,  l"S A  KHK  rtpnir  tt-nter.  Attiiiteur 
Uaiiiii  Ek'pair  CIcnter,  1020  Btinaotowri  Ave.. 
W  imtcm-Sak«i.  NC  27101.  725-75110. 

Calumhus  OH 

All  majfn  hxarxJK  jieatuml  in  llie  trigged  and 
ln-ii  liam  sinn-  h>r  mil»  unnnid  Con>r  m  and 
twist  tile  knnbi,  hcff»n?  yrni  buy.  Univprsal 
Amateur Rudit>.  Inc..  12WJ  AiiLuDr.,  Ili-vnuldv- 
hnrif  .(.oInnilMisj  OE1  4:KH(S.  HVAMm, 


Houston  TX 

t-AjMTimentfT*  |taxailhe!   Kledrcmic  «ik1  inev 
chanbai   cumpaocTUi  lor   computer   pupJe, 
jitdio   ppfip}**,    hams,    mtmtf    liuiideTv.   iipeii 
tm-tireis.  Oprn  •**  dass  a  w^A  Gatcviav  Etrw- 
(naiia   Inc.,   8B3S   CUrkcmt,    Houslon  IX 

77«a.  yfTftdii 


San  Antonio  TX 

I  'inplete  2  wny  servkft)  ^hop.  C^all  l>tv. 
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Your  company  name  and  message 
mn  contain  up  lo  25  worth  form  fif- 
th' m  $150  yearly  (prrrjota).  or  $15 
per  month  (prepaid  quarterly) .  So 
mention  of  mail-order  business  or 
area  code  permitted ,  Directory  text 
and  payment  must  reach  us  GO  days 
in  advance  of  publication.  For  ex- 
ample, advertising  for  the  June  issue 
must  be  in  oar  hands  by  April  1st. 
St  ail  to  73  Magazine,  Peterborough 
SH  03458.  ATTN:  Saney  Ciampa. 
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J.  H>  Nelson 
4  Plymouth  Dr. 
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A    -    Next  higher  frequency  may  also  be  useful 
B    =    Difficult  circuit  this  period 
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